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A b s tra c t
T h is  s tu d y  was a  com prehensive d e s c r ip t i v e  com parison  o f th e  
e a r ly  s o c ia l  b e h av io r o f  tw in s  and s in g le to n s  in  a p layg roup  s i t u ­
a t i o n .  E ig h t p a i r s  o f  sam e-sex fem ale  tw in s  and 16 age-m atched  fem ale  
s in g le to n  c h i ld r e n ,  ag es  17 to  43 m onths, p a r t i c ip a te d  a s  s u b je c t s .  
P lay g ro u p s  composed o f  one p a i r  o f tw in s  and two sam e-age u n fa m il ia r  
s in g le to n s  m et f o r  two f r e e  p la y  s e s s io n s  w ith  t h e i r  m o thers  p r e s e n t ,
A w ide ra n g e  of o b s e r v a t io n a l  m easures w ere re c o rd ed  u s in g  a b e h av io r 
c a te g o r iz a t io n  sy stem . T w in -s in g le to n  com parisons w ere made betw een 
th e  fo u r  younger p la y g ro u p s  (mean age two y e a r s )  and fo u r  o ld e r  p la y ­
g ro u p s (mean age  th r e e  y e a r s ) , Twins and s in g le to n s  w ere compared 
b o th  a s  I n i t i a t o r s  and a s  o b je c t s  o f s o c ia l  c o n ta c t  and in t e r a c t io n .  
The p lay g ro u p  s i t u a t i o n  a f fo rd e d  s tu d y  o f tw in - s in g le to n  d i f f e r e n c e s  
in  b o th  m o th e r -d ire c te d  and c h i ld - d i r e c te d  s o c ia l  b e h a v io r , a s  w e ll 
a s  th e  r o l e  o f  tw in -c o tw in  s o c ia l  c o n ta c ts  in  th e s e  a r e a s .
R e s u l ts  in d ic a te d  tw in s  and s in g le to n s  d i f f e r e d  in  b o th  t h e i r  
m o th e r -d ire c te d  and c h i ld - d i r e c te d  s o c ia l  b e h a v io r . These d i f f e r ­
ences w ere m ost e v id e n t in  com paring younger v e rs u s  o ld e r  p la y g ro u p s . 
T here  was l i t t l e  in d ic a t io n  o f tw in - s in g le to n  d i f f e r e n c e s  a t  th e  
o ld e r  age  l e v e l ,  O b se rv a tio n a l d a ta  su g g es ted  tw in sh ip  a ffo rd e d  
tw in s  s e c u r i ty  away from  t h e i r  m o th ers  in  a  n o v e l p la y  s e t t i n g ,  th e r e ­
by in c re a s in g  t h e i r  a v a i l a b i l i t y  f o r  s o c i a l  c o n ta c ts  w ith  s in g le to n  
p e e r s .  R e s u l ts  d id  n o t su p p o rt p re v io u s  p ro p o s a ls  t h a t  tw in s1'c lo s e  
r e l a t i o n s h i p  w ith  each  o th e r  i s o l a t e s  them from s o c ia l  c o n ta c ts  w ith  
o th e r  p lay m ates  o r  re d u c e s  t h e i r  i n t e r a c t i o n  w ith  t h e i r  m o th e rs .
v i i
INTRODUCTION
In  r e c e n t  y e a r s  th e r e  has been in c re a s in g  i n t e r e s t  in  e a r ly  s i b ­
l in g  in t e r a c t io n s  and th e  r o l e  s ib l i n g s  p la y  in  s o c i a l  developm ent 
(Ambramovitch, C o r te r ,  & Lando, 1979; Dunn & K endrick , 1979; Lamb, 
1978a, 1978b; Sam uels, 1 9 8 0 ). T h is  t r e n d  fo llo w s  r e c o g n i t io n  th a t  
th e r e  a r e  few  s tu d ie s  d e s c r ib in g  th e  e a r ly  s o c ia l  b e h av io r o f s ib l i n g s ,  
a  s i t u a t i o n  t h a t  c o n t r a s t s  w ith  th e  s u b s t a n t i a l  body o f in fo rm a tio n  
ab o u t m o th e r-c h ild  i n t e r a c t i o n ,  and , r e c e n t ly ,  young c h i l d r e n 's  
s o c ia l  r e l a t i o n s  w ith  f a th e r s ,  ( e . g . ,  Lamb, 1976) and p e e r s  ( e . g . ,
Lewis and Rosenblum , 1975; M eu lle r & V a n d e ll, 1979 ). S in ce  s ib l in g s  
o f te n  p ro v id e  th e  f i r s t  e x te n s iv e  s o c i a l  e x p e r ie n c e s  o u ts id e  o f th e  
p a r e n t - c h i ld  r e l a t i o n s h i p ,  knowledge o f  th e  d ev elo p m en ta l in f lu e n c e  
o f s ib s h ip s  i s  c r u c i a l  to  an u n d e rs ta n d in g  o f th e  p ro c e s s e s  o c c u r r in g  
w ith in  th e  young c h i l d 's  s o c ia l  ne tw ork  o f p a r e n ts ,  s i b l i n g s ,  and 
p e e r s .
S ib s h ip s  v a ry  a c c o rd in g  to  a  number o f v a r i a b l e s ,  such  a s  th e  
num ber, s e x , o r d in a l  p o s i t i o n ,  and a g e - in te r v a l  betw een s ib l i n g s .
The a g e - in t e r v a l  betw een s ib l i n g s  i s  p a r t i c u l a r l y  im p o rta n t s in c e  
th e  accom panying d i f f e r e n c e s  in  d ev e lo p m en ta l l e v e l  l i k e l y  a f f e c t  
th e  c h a r a c t e r i s t i c s  o f  s ib l i n g  i n t e r a c t i o n s ,  a s  w e ll a s  s ib l i n g s  r e ­
l a t i o n s  w ith  o th e r s .  W hite (1975) has su g g es ted  t h a t  c lo s e  a g e -  
sp ac in g  betw een s ib l i n g s  has n e g a t iv e  consequences on s ib l in g  and 
m o th e r-c h ild  i n t e r a c t i o n s ,  p e rh ap s  due to  th e  in c re a s e d  c o m p e titio n  
f o r  a t t e n t i o n .  W agner, S c h u b e rt, and S ch u b ert (1979) have drawn
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s im i la r  c o n c lu s io n s  based  on t h e i r  rev iew  o f s tu d ie s  o f  a g e -sp a c in g  
e f f e c t s  on p s y c h o s o c ia l  t r a i t s  in  sch o o l ag e  and a d u l t  s i b l i n g - p a i r  
members. However, i t  i s  u n c le a r  a t  what s ta g e  o f  developm ent th e  
a g e -sp a c in g  v a r i a b l e  has Im p ac t. M oreover, i t  i s  d i f f i c u l t  to  
a s s e s s  th e  e f f e c t s  o f  s i b l i n g 's  a g e - in t e r v a l  a p a r t  from  o th e r  s ib ­
l in g  c o n s t e l l a t i o n  v a r i a b le s  ( e . g . ,  number o f s ib l i n g s ,  sex  o f p a i r  
members, e t c . ) .  A m bram ovitch 's e t  a l .  (1979, 1980) r e c e n t  s tu d y  o f 
th e  e a r ly  s o c ia l  i n t e r a c t io n s  betw een s i b l i n g - p a i r  members in d ic a te d  
th a t  th e  a g e - in te r v a l  (sm a ll v e r s u s  la r g e )  betw een s ib l i n g s  h as  a l ­
m ost no e f f e c t  on th e  c h a r a c t e r i s t i c s  o f  t h e i r  s o c ia l  b e h a v io r . In  
a d d i t io n ,  young s ib l in g  i n t e r a c t i o n s  w ere n o t based  p red o m in an tly  
on r i v a l r y .
P erh ap s th e  m ost u n iq u e  o f  a l l  s ib s h ip s  i s  t h a t  o f tw in s . Twins 
a r e  u n iq u e  in  t h a t  th e  a g e - in t e r v a l  betw een them i s  v i r t u a l l y  z e ro , 
t h e i r  o r d in a l  p o s i t io n s  i d e n t i c a l ,  and t h e i r  d ev elo p m en ta l l e v e l s  
a r e  m ore s im i la r  th a n  i s  th e  c a s e  f o r  any o th e r  s ib s h ip .  In  a d d i­
t i o n ,  tw in s  a r e  l i k e l y  to  p ro g re s s  th ro u g h  s ta g e s  o f developm ent a t  
a p p ro x im a te ly  th e  same tim e . These f a c t o r s  make tw in s  a p a r t i c u l a r l y  
v a lu a b le  s ib s h ip  f o r  d ev e lo p m en ta l s tu d y . T w ins' s o c ia l  b eh av io r 
p ro v id e s  a  s p e c ia l  c a se  from  w hich  to  ju d g e  th e  e f f e c t s  o f a g e -sp a c in g  
and o r d in a l  p o s i t io n  on s o c ia l  developm ent.
In  h e r  book Twins and Twin R e la t io n s , Koch (1966) n o te s  th e r e  
has been  c o n s id e ra b le  s p e c u la t io n  ab o u t th e  im pact o f tw in s  r e l a t i o n ­
s h ip s  w ith  each  o th e r .  F or exam ple, i t  i s  a l le g e d  th a t  tw in s  a r e  
c lo s e r  th a n  a r e  o th e r  s ib l i n g s  and e x p e r ie n c e  m ore je a lo u s y  and 
r i v a l r y .  In  a d d i t io n ,  i t  h as  been  s a id  t h a t  tw in s  dev e lo p  dom inan t-
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su b m iss iv e  r o l e s  in  t h e i r  i n t e r a c t io n s  w ith  each  o th e r .  One tw in  
becomes th e  m ore a c t i v e ,  a s s e r t i v e  tw in  w h ile  th e  o th e r  becomes th e  
m ore p a s s iv e ,  su b m iss iv e  tw in . T here i s  a l s o  a  f o lk l o r e  t h a t  tw in s  
dev e lo p  t h e i r  own p r i v a t e  lan g u ag e  o f u n iq u e  words and g e s tu r e s  
(" c ry p to p h a s ia " )  to  com m unicate e x c lu s iv e ly  w ith  each  o th e r  in  
e a r ly  ch ild h o o d  ( e . g . ,  M i t t l e r ,  1970; Z azzo, 196 9 ).
The c lo s e n e s s  o f  tw in s ’ r e l a t i o n s h ip  i s  a l le g e d  to  a f f e c t  t h e i r  
i n t e r a c t io n s  w ith  o th e r  p e rso n s  a s  w e l l .  A p o p u la r  n o tio n  i s  t h a t  
s in c e  tw in s  spend m ost o f  t h e i r  tim e  to g e th e r ,  t h e i r  i n t e r a c t io n s  
w ith  t h e i r  p a r e n ts  a r e  c u r t a i l e d  and t h i s  re d u c e s  th e  q u a l i ty  o f  th e  
p a r e n t - c h i ld  r e l a t i o n s h i p .  The c lo s e  s o c ia l  t i e s  betw een tw in s  cou ld  
a l s o  i s o l a t e  them from  s o c ia l  c o n ta c ts  w ith  t h e i r  p e e r s .  The a rg u e -  
m ent i s  t h a t  tw in s  s t r o n g ly  p r e f e r  each  o t h e r 's  company and a r e  l e s s  
re s p o n s iv e  t o ,  o r  i n i t i a t e  l e s s  a c t io n  tow ards o th e r  c h i ld r e n .  There 
h as  a ls o  been co n ce rn  t h a t  tw in s ’ c o m p e tit iv e n e s s  o r  d o m in an t-su b m issiv e  
r o l e s  may g e n e r a l iz e  to  t h e i r  i n t e r a c t io n s  w ith  o th e r  p la y m a te s . Over­
a l l ,  th e s e  f a c t o r s  may have n e g a t iv e  consequences f o r  tw in s ' s o c ia l  
developm ent.
W hile th e  p o s s ib le  n e g a t iv e  consequences o f tw in sh ip  have r e ­
c e iv e d  m ost a t t e n t i o n ,  t h e r e  has a ls o  been s p e c u la t io n  ab o u t p o s i ­
t i v e  s o c ia l  co n seq u en ces . For exam ple, tw in s ' e a r ly  and c o n tin u o u s  
com panionship  may p ro v id e  a  ’h e a d - s t a r t '  f o r  a c q u ir in g  p r o s o c ia l  be­
h a v io rs  ( e . g . ,  s h a r in g ,  c o o p e ra t io n , a l t r u is m )  w hich co u ld  t r a n s f e r  
to  t h e i r  i n t e r a c t i o n s  w ith  o th e r s .  In  t h i s  r e g a rd ,  i t  i s  o f  i n t e r e s t  
to  n o te  t h a t  c u r r e n t  c o n c e p tu a l iz a t io n s  o f  e a r ly  p e e r  r e l a t i o n s  em­
p h a s iz e  th e  im p o rtan ce  o f  th e  developm ent o f r e c ip r o c i ty  and synchrony
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i n  in te rc h a n g e s  betw een ag e-m ates  ( e . g . ,  C a irn e s , 1 9 7 9 ). S in ce  tw in s  
d ev e lo p m en ta l l e v e l s  a r e  v e ry  s im i l a r ,  th e  'tw in  s i t u a t i o n '  cou ld  
p ro v id e  e a r ly  'p e e r - l i k e '  e x p e r ie n c e s  w hich prom ote developm ent o f  
i n t e r a c t io n  s k i l l s .  The ag e-m ate  s i tm u la t io n  tw in s  r e c e iv e  by v i r t u e  
o f  t h e i r  u n iq u e  s ib s h ip  co u ld  p ro v id e  an  o p tim a l b a la n c e  o f a s s im i la ­
t i v e  and accom odative  s o c i a l  e x p e r ie n c e s , and th e s e  e x p e r ie n c e s  co u ld  
prom ote a c q u i s i t io n  o f  ag e-m ate  s o c i a l  schemes and p e r s p e c t iv e - ta k in g  
s k i l l s  (N ote: B ronson, 1975; Lee, 1975, and o th e r s  have d is c u s s e d  th e
im p o rtan ce  o f th e  developm ent o f  s o c ia l  schemes in  e a r ly  i n t e r a c t io n s  
w ith  p e e r s ) .
D e sp ite  much s p e c u la t io n  ab o u t tw in s , th e r e  h as  been l i t t e  
s y s te m a tic  in v e s t i g a t i o n  o f th e  e f f e c t  o f  tw in sh ip  on s o c ia l  b e h a v io r . 
Most p s y c h o lo g ic a l s tu d ie s  t h a t  have in v o lv ed  tw in s  have n o t fo cu sed  
on tw in sh ip  p e r  s e .  R a th e r , s tu d ie s  have c a p i t a l i z e d  on tw in s ' u n iq u e  
b io lo g ic a l  r e la te d n e s s  in  o rd e r  to  e v a lu a te  th e  r e l a t i v e  e f f e c t s  o f 
h e r e d i ty  and env ironm ent in  th e  developm ent o f  m e n ta l t r a i t s  o r  
m e n ta l d is o r d e r s  (K allm an, 1953, L o e h lin  & N ic h o ls , 1976; N ance, 197 8 ). 
The fo llo w in g  s e c t io n  i s  a  c r i t i c a l  rev iew  o f th e  few  a v a i l a b le  s tu d ie s  
o f  tw in s ' e a r ly  s o c ia l  b e h a v io r .  The s tu d ie s  d is c u s s e d  have been  
d iv id e d  in to  two b road  g ro u p in g s ; nam ely , th o s e  r e p o r t in g  n e g a tiv e  
s o c ia l  consequences o f tw in sh ip  and th o s e  r e p o r t in g  p o s i t i v e  s o c i a l  
consequences o f  tw in s h ip .
L i t e r a t u r e  Review:
S tu d ie s  r e p o r t in g  n e g a t iv e  s o c ia l  
consequences o f  tw in s h ip .
D orothy B urlingham  (B urlingham , 1952, 1963) a p p a re n tly  was th e
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f i r s t  r e s e a r c h e r  to  u n d e r ta k e  sy s te m a tic  s tu d y  o f  th e  s o c ia l  b eh av io r 
o f young tw in s . She k e p t d e ta i l e d  lo n g i tu d in a l  r e c o rd s  o f  th r e e  
p a i r s  o f  i d e n t i c a l  tw in s  who w ere r e s id e n t s  o f th e  Hamstead N u rs e r ie s ,  
a  r e s i d e n t i a l  war home. The tw in s  w ere ob serv ed  from  e a r ly  in fa n c y  
th ro u g h  e a r ly  c h ild h o o d . C h a r a c te r i s t i c s  o f  t h e i r  i n t e r a c t io n s  w ith  
each  o th e r ,  t h e i r  p la y m a te s , p a r e n t s ,  and th e  s t a f f  w ere re c o rd e d . 
O b se rv a tio n s  in d ic a te d  t h a t  tw in s  w ere aw are o f each  o t h e r 's  p re se n c e  
from an  e a r ly  age  and soon com peted f o r  a t t e n t i o n  from  th e  s t a f f .  In  
one p a i r  o f  tw in s , envy and je a lo u s y  in  re g a rd  to  t h e i r  m other was 
p ronounced . I t  a l s o  ap p eared  t h a t  tw in s  com peted w ith  each  o th e r  in  
t h e i r  e a r ly  d ev e lo p m en ta l acco m p lish m en ts. D e sp ite  th e s e  a p p a re n t 
c o n f l i c t s ,  tw in s  showed much d i f f i c u l t y  in  b e in g  s e p a ra te d  from  each  
o th e r  and t y p i c a l l y  a c te d  a s  a  "team " in  r e l a t i n g  to  o th e r s  and in  
p la y in g  to g e th e r .  They e s ta b l i s h e d  a c t i v e /p a s s iv e  r o l e s  in  t h e i r  
r e l a t i o n s h ip  and tended  to  m a in ta in  th e s e  r e l a t i v e  r o l e s  th ro u g h o u t 
t h e i r  e a r ly  c h ild h o o d .
Based on th e s e  o b s e r v a t io n s ,  B urlingham  concluded  t h a t  tw in sh ip  
may have " p a th o lo g ic a l"  consequences f o r  th e  in d iv id u a l  s o c ia l  d e v e l­
opment o f tw in s . She n o te d  t h a t  young tw in s  showed more a c u te  r i v a l r y  
th a n  i s  t y p i c a l  f o r  s in g le  born  s ib l i n g s  and t h a t  t h i s  r i v a l r y  was 
m a n ife s te d  a t  an  e a r ly  a g e . In  a d d i t io n ,  tw in sh ip  produced an  o v e r ly  
s tro n g  "bond" betw een th e  c h i ld r e n  w hich weakened t h e i r  r e l a t i o n s h ip  
w ith  t h e i r  r e l a t i o n s h i p  w ith  t h e i r  m o th e rs  and o th e r s ,
L u r ia  and Y udov itch  (1959) have a l s o  d e sc r ib e d  an  o v e r ly  c lo s e  
r e l a t i o n s h ip  t h a t  dev elo p ed  betw een a  s e t  o f  i d e n t i c a l  tw in s . The 
f iv e - y e a r - o ld  tw in s  s tu d ie d  showed a  s tro n g  p re fe re n c e  f o r  each
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o t h e r 's  company and r a r e l y  in t e r a c t e d  w ith  o th e r  c h i ld r e n  o r  a d u l t s .  
A lthough  th e r e  was no e v id en c e  o f m e n ta l r e t a r d a t i o n ,  th e  tw in 's  
showed s e v e re ly  d e lay e d  sp eech , and t h e i r  o b je c t  p la y  was p r im i t iv e  
and m onotonous. I t  i s  i n t e r e s t i n g  to  n o te  t h a t  t h i s  tw in  p a i r  u sed  
"autonom ous speech" and l i v e l y  g e s t i c u l a t i o n  in  p r i v a t e  com m unication. 
L u r ia  and Y udov itch  s p e c u la te d  t h a t  th e  c lo s e n e s s  o f  th e  " tw in  s i t u a ­
t io n "  was r e s p o n s ib le  f o r  th e s e  c h a r a c t e r i s t i c s .  They re p o r te d  t h a t  
th e s e  tw in s  showed c o n s id e ra b le  improvem ent in  a l l  a r e a s  when th ey  
w ere s e p a ra te d  in  k in d e rg a r te n  and g iv e n  th e  o p p o r tu n i ty  to  i n t e r a c t  
w ith  o th e r  c h i ld r e n  in d e p e n d e n tly .
The f in d in g s  o f B urlingham  (1951) and L u r ia  and Y udov itch  (1959) 
a r e  l i k e l y  n o t r e p r e s e n ta t i v e  o f  t y p i c a l  tw in  developm en t. In  b o th  
s tu d ie s ,  th e  tw in s  ob serv ed  w ere r e s id e n t s  o f  n u rs e ry  homes and had 
been s e p a ra te d  from  t h e i r  p a re n ts  e x cep t f o r  o c c a s io n a l  v i s i t s .  Con­
s e q u e n tly , th e  n e g a t iv e  consequences o f tw in sh ip  ob serv ed  by th e s e  
in v e s t i g a to r s  may have been  l e s s  a  r e s u l t  o f th e  " tw in  s i t u a t io n "  
a lo n e ,  and m ore r e l a t e d  to  t h e i r  l a c k  o f o p p o r tu n i ty  to  e s t a b l i s h  a  
norm al m o th e r -c h ild  r e l a t i o n s h i p ,  B urlingham  h e r s e l f  em phasized th e  
im p o rtan ce  o f a  norm al m o th e r -c h ild  r e l a t i o n s h ip  in  p re v e n tin g  th e  
tw in - s ib l in g  "bond" from  becoming e x c e s s iv e .
P a lu szn y  and G ibson (1974) conducted  a  s tu d y  o f tw in  s o c ia l  
b e h a v io r  in  w hich th e  s u b je c ts  a p p a r e n t ly  had norm al m o th e r-c h ild  
r e l a t i o n s .  The s u b je c ts  w ere 10 p a i r s  o f th r e e  to  fo u r - y e a r - o ld  
f r a t e r n a l  tw in s  who l iv e d  a t  home w ith  t h e i r  p a r e n ts  and a tte n d e d  
th e  same n u rs e ry  s c h o o l, D ata w ere o b ta in e d  from o b s e rv a t io n s  made 
by te a c h e r s  and s t a f f  who k e p t d a i ly  re c o rd s  o f  th e  a c t i v i t i e s  o f 
a l l  th e  c h i ld r e n  in  th e  s c h o o l.
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P a lu szn y  and G ibson found t h a t  th e  10 s e t s  o f  tw in s  co u ld  be 
d iv id e d  in to  th r e e  g ro u p in g s , a c c o rd in g  to  th e  ty p e  o f dependency 
r e l a t i o n s h ip  th e y  m a n ife s te d  w ith  each  o th e r .  O n e-h a lf o f th e  tw in  
p a i r s  showed e i t h e r  a  form  o f m u tu a l dependency o r  s tro n g  p re fe re n c e  
f o r  each  o th e r s  company, e x p e r ie n c e d  much d i f f i c u l t y  in  s e p a r a t in g ,  
and in  r e l a t i n g  to  p e e r s .  One s e t  o f  tw in s  showed in te n s e  r i v a l r y  
and c o m p e titio n  f o r  f r i e n d s .  In  a l l  c a s e s ,  how ever, th e s e  c h a ra c ­
t e r i s t i c s  d e c lin e d  o v e r th e  le n g th  o f  tim e  th e  tw in s  rem ained  in  
s c h o o l. Of th e  rem a in in g  f i v e  p a i r s  o f  tw in s , two showed a  o n e -s id e d  
form  o f dependency in  w hich  one tw in  was " e x trem e ly  d ep en d en t"  on th e  
o th e r .  In  b o th  c a s e s ,  how ever, th e  d ependen t member was a hand icapped  
c h i l d .  F in a l ly ,  th e  o th e r  th r e e  p a i r s  showed l i t t l e  ev id en ce  o f 
m u tu a l dependency. They s e p a ra te d  e a s i l y ,  r e a d i ly  engaged in  p la y  
w ith  p e e r s ,  and d ev e lo p ed  in d ep en d en t f r i e n d s h ip s .
P a lu szn y  and G ibson s p e c u la te d  t h a t  th e  m o th e r -c h ild  r e l a t i o n ­
s h ip  p lay ed  an im p o r ta n t r o l e  in  th e  m u tua l dependency ob serv ed  in  
h a l f  o f th e  tw in  sam ple . They o b serv ed  t h a t  th e  m o th e rs  o f  th e  mu­
t u a l l y  dependen t tw in s  showed d i f f i c u l t i e s  in  s e p a ra t in g  from  t h e i r  
c h i ld r e n  when th ey  b ro u g h t them to  s c h o o l, A lso , th e s e  m o th e rs  en­
couraged  t h e i r  tw in s ’ s i m i l a r i t y  and dependency m ore th a n  d id  m o th e rs  
o f tw in  p a i r s  showing m in im al dependency . Thus, th e  s tro n g  dependency 
r e l a t i o n s h i p s  o f th e  f i v e  tw in  p a i r s  may have been  r e l a t e d  to  t h e i r  
m o th e r’ s o v e r-in v o lv e m e n t w ith  them . T h is  c o n c lu s io n  i s  in  keep ing  
w ith  th e  n o tio n  t h a t  n e g a t iv e  e f f e c t s  o f tw in sh ip  a r e  seen  p r im a r i ly  
in  th o s e  tw in s  in  w hich a  norm al m o th e r-c h ild  r e l a t i o n s h i p  has n o t 
been  e s ta b l i s h e d .
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I t  should  be n o te d  t h a t  P a lu szn y  and G ibson ’ s s tu d y  show m etho­
d o lo g ic a l  w eaknesses w hich w a rra n t c a u t io n  in  a c c e p tin g  t h e i r  con­
c lu s io n s .  P a lu szn y  and G ibson r e l i e d  on a n e c d o ta l  r e c o r d s .  T here  
was no n o n -tw in  com parison  sam ple. Thus, i t  i s  p o s s ib le  t h a t  t h e i r  
p re -c o n c e iv e d  n o t io n s  a b o u t tw in  b e h a iv o r  and developm ent may have 
b ia se d  th e  i n t e r p r e t a t i o n s  and c o n c lu s io n s  th e y  drew  from  th e  an ec ­
d o ta l  r e c o rd s  o f  tw in s ' s o c i a l  i n t e r a c t i o n s .  The r e f e r e n c e  to  
B urlingham 1s work and o th e r  l i t e r a t u r e  r e p o r t in g  p s y c h o a n a ly tic  th e ra p y  
w ith  tw in s  su g g e s ts  t h a t  th e s e  in v e s t ig a to r s  may have had a  b ia s  
tow ard f in d in g  p a th o lo g y  in  e v a lu a tin g  tw in  b e h a v io r .
L y tto n , Conway, and Suave ' (1977) have conducted  a  c a r e f u l l y  
ex ecu ted  s tu d y  o f  th e  e f f e c t s  o f tw in sh ip  on p a ren t-< ch ild  i n t e r a c t i o n .  
They conducted  home o b s e rv a t io n s  o f  46 sam e-sex  m ale tw in s  and a  
m atched sam ple o f s in g le to n s  who had a  s i b l i n g  c lo s e  in  ag e  (w ith in  
3 y e a r s ) .  The s u b je c ts  w ere tw o -a n d -o n e -h a lf  y e a r s  o f ag e  and from  
i n t a c t  m id d le -c la s s  and w o rk in g -c la s s  f a m i l i e s .  A b e h a v io r  c a te g o ry  
cod ing  system  o f p re -d e f in e d ,  r e l i a b l y  o b s e rv a b le  b e h a v io rs  was u sed  
to  re c o rd  p a r e n t - c h i ld  i n t e r a c t i o n s .  P a re n ts  and c h i ld r e n  w ere a ls o  
g iv e n  r a t i n g s  based  on o b s e r v a t io n s ,  d i a r i e s  k ep t by th e  s u b je c t s '  
m o th e rs , and in te rv ie w  in fo rm a tio n . V a r ia b le s  un d er s tu d y  in c lu d e d  
c h i ld  co m p lian ce , a tta c h m e n t/in d e p e n d e n c e , and lan g u ag e  developm en t.
L y tto n  and co -w o rk e rs  found t h a t  tw in s  e x p e rien c e d  few er v e r b a l  
in te rc h a n g e s  w ith  t h e i r  p a r e n ts  th a n  d id  n o n -tw in  s i b l i n g s .  They 
re c e iv e d  few er d i r e c t i o n s ,  and t h e i r  p a r e n ts  d id  n o t  fo l lo w  th ro u g h  
w ith  r u l e s  and p r o h ib i t io n s  a s  c o n s i s t e n t ly  a s  d id  p a re n ts  o f  s in g l e ­
to n s .  Twins a ls o  e x p e r ien c e d  l e s s  a f f e c t i o n  and p o s i t i v e  a c t i o n s
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( e . g . ,  k i s s ,  hug, p r a i s e ,  a p p ro v a l)  from  t h e i r  p a re n ts  a s  w e ll  a s  
l e s s  n e g a t iv e  a c t io n s  ( e . g . ,  t h r e a t s ,  r e f u s a l s ,  w ith d ra w ls  o f  lo v e ) .  
T w in -s in g le to n  d i f f e r e n c e s  w ere a l s o  e v id e n t in  th e  c h i ld r e n ’ s b e ­
h a v io r .  Twins w ere g e n e r a l ly  l e s s  a c t i v e ,  produced l e s s  sp eech , and 
showed a  h ig h e r  freq u e n cy  o f a tta c h m e n t b e h av io r ( i . e . ,  p r im a r i ly  
a p p ro ach es  to  t h e i r  m o th e rs ) .  W hile tw in s ’ speech  was r a te d  a s  l e s s
m a tu re , th e r e  was no e v id en ce  o f " c ry p to p h a s ia " ,  th e  p r iv a t e  lan g u ag e
o f tw in s .
R e s u l ts  o f  t h e i r  s tu d y  le d  L y tto n  and co -w o rk e rs  to  c o n c lu d e  
t h a t  p a r e n ts  o f  tw in s  a r e  " l e s s  in v o lv e d "  w ith  t h e i r  c h i ld r e n  th a n  
a r e  p a re n ts  o f  s in g le to n s ,  p e rh a p s  due to  th e  r e l a t i v e  "co h e s io n "  
o f tw in  p a i r s  and th e  g r e a te r  demands on tw in  p a r e n t s ' t im e . The
a u th o rs  s t a t e  t h a t  tw in s ’ g r e a te r  d e g re e  o f a tta ch m e n t b e h av io r
may be r e l a t e d  to  t h e i r  need to  r e a s s u r e  th em se lv es  o f  t h e i r  p a r e n t s ’ 
lo v e ,
L y tto n  e t .  a l . ] s . d a t a  showed th a t  tw in s  ex p erien ced  l e s s  a f f e c t io n  
and l e s s  n e g a t iv e  a c t io n s  from  t h e i r  p a r e n ts  in  com parison  to  s in g le ­
to n  s i b l i n g s .  Thus, th e r e  was l e s s  o v e r a l l  p a r e n t - c h i ld  i n t e r a c t i o n  
f o r  tw in s  th an  f o r  s in g le to n s ,  T h is  may have sim ply  been an  i n d i ­
c a t io n  t h a t  tw in s  sp en t m ost o f  t h e i r  tim e  away from t h e i r  p a re n ts  
p la y in g  to g e th e r .  S in g le to n  s ib l i n g s  may have been  in d e p e n d e n tly  
m ore a v a i l a b le  f o r  i n t e r a c t i o n  w ith  t h e i r  p a re n ts  an d , t h e r f o r e ,  
showed a  h ig h e r  freq u e n cy  o f a l l  ty p e s  o f p a r e n t - c h i ld  b e h a v io r .  I t  
i s  i n t e r e s t i n g  to  n o te  t h a t  s in g le to n s  a c tu a l ly  showed a s i g n i f i c a n t l y  
h ig h e r  a tta c h m e n t b e h a v io r  r a t e  (freq u e n c y  o f  o c cu rren c e  p e r  m in u te ) 
a s  compared to  tw in s . Y et L y tto n  e t  a l ,  a t t r i b u t e d  t h i s  to  s in g le to n s  
o v e r a l l  h ig h e r  l e v e l  o f a c t i v i t y .
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The f i n a l  s tu d y  d is c u s s e d  in  t h i s  s e c t io n  a d d re s s e s  tw in s  i n t e r ­
a c t io n s  w ith  p e e r s .  Kim and co -w o rk e rs  (Kim, D a le s , C onners, W a lte rs , 
and W itherspoon , 1969) co nducted  a  lo n g i tu d in a l  s tu d y  o f young tw in s  
p e e r  i n t e r a c t i o n s  from  ag e  th re e - a n d - o n e - h a l f  to  age s ix ,  a t  s i x -  
m onth i n t e r v a l s .  T h i r te e n  p a i r s  o f i d e n t i c a l  tw in s  and 22 s in g le to n  
c o n t r o l s  (m atched by age and sex ) w ere o b serv ed  d u rin g  t h e i r  f r e e -  
p la y  a c t i v i t i e s  in  n u rs e ry  sch o o l and k in d e rg a r te n  s e t t i n g s .  Using 
a tim e -sa m p lin g  p ro c e d u re , th r e e  b ro ad  c a te g o r ie s  o f  b e h av io r w ere 
re c o rd e d : A) A f f e c t io n a l  b e h a v io r  ( i . e . ,  warm re g a rd ,  f r i e n d l i n e s ,
sym pathy, o r  h e lp f u ln e s s ) ;  B) A g g re ss iv e  b e h a v io r  ( i . e . ,  t h r e a t s  and 
a t t a c k s ,  b o th  v e r b a l  and p h y s ic a l ) ;  and C) S o l i t a r y  P la y , A f f e c t io n a l  
and a g g re s s iv e  b e h a v io rs  w ere coded a s  e i t h e r  c o n ta c ts  o r r e s p o n s e s , 
depending  on w hether th e  b e h a v io r  was i n i t i a t e d  by th e  fo c u s  c h i l d ,  o r  
was a r e a c t io n  to  a n o th e r  c h i l d 's  b e h a v io r , r e s p e c t iv e ly .
R e s u l ts  o f  K im 's e t  a l .  o b s e rv a t io n s  in d ic a te d  t h a t  young tw in s  
showed s i g n i f i c a n t l y  l e s s  a f f e c t i o n a l  and a g g re s s iv e  b e h av io r tow ard 
t h e i r  p e e r s  and engaged in  m ore s o l i t a r y  p la y  th a n  d id  s in g le to n  con­
t r o l s .  A lso , tw in s  made few er c o n ta c ts  and re s p o n s e s . These tw in -  
s in g le to n  d i f f e r e n c e s  s h a rp ly  d e c re a se d  w ith  a g e , and th e r e  w ere no 
group d i f f e r e n c e s  in  any c a te g o ry  o f b e h a v io r  by age f iv e - a n d - o n e - h a l f . 
The m a jo r group  d i f f e r e n c e s  o b serv ed  w ere a t  th e  y o u n g est age  l e v e l  o f 
th r e e - a n d - o n e - h a l f .  Kim e t  a l .  sp e c u la te d  t h a t  th e  in c re a s e d  s o c ia l  
e x p e r ie n c e s  p ro v id ed  by th e  sch o o l env ironm ent reduced  th e  e a r ly  e f f e c t s  
o f tw in sh ip  o v e r th e  p re s c h o o l y e a r s .
The f in d in g  th a t  tw in s  showed l e s s  c o n ta c ts  and re sp o n se s  a s  
compared to  s in g le to n s  s u g g e s ts  th e y  showed an  o v e r a l l  low er freq u e n cy
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o f p e e r - i n t e r a c t i v e  b e h a v io r  r e g a r d le s s  o f  w hether th e s e  in t e r a c t io n s  
w ere a f f i l i a t i v e  o r  a g g re s s iv e .  I t  i s  u n c le a r  w h e th er t h i s  r e s u l t  
s im p ly  r e f l e c t s  t h a t  tw in s  p lay ed  m ore w ith  each  o th e r  th a n  w ith  
t h e i r  p e e r s ,  s in c e  th e  f r e q u e n c ie s  o f tw in -c o tw in  i n t e r a c t i o n s  was 
a p p a r e n t ly  n o t  r e c o rd e d . N e v e r th e le s s ,  Kim e t  a l .  ' s  s tu d y  i l l u s t r a t e s  
th e  im p o rtan ce  o f  age  (and p o s s ib ly  p e e r  e x p e r ie n c e )  a s  a  v a r i a b l e  
in f lu e n c in g  th e  e f f e c t s  o f  tw in s h ip . Kim e t  a l . 1s d a ta  su g g e s t th e  
Im pact o f  tw in sh ip  on s o c i a l  b e h av io r in  m ore pronounced in  e a r ly  
c h ild h o o d .
S tu d ie s  r e p o r t in g  p o s i t i v e  s o c i a l  
con seq u en ces  o f  tw in s h ip .
K och 's  (1966) book, Twins and Twin R e la t io n s , p ro v id e s  th e  m ost 
com prehensive so u rc e  o f in fo rm a tio n  on th e  s o c i a l  b e h av io r o f young 
tw in s . In  t h i s  p u b l i c a t io n ,  she  r e p o r t s  r e s u l t s  o f r e s e a r c h  on a sam­
p le  o f 90 p a i r s  o f  f i v e  and s ix - y e a r - o ld  tw in s  and a  c a r e f u l ly  m atched 
sam ple o f  s in g le to n  c o n t r o l s  (who had s ib l i n g s  c lo s e  in  a g e ) , Koch 
in v e s t ig a te d  c h a r a c t e r i s t i c s  o f tw in s ' r e l a t i o n s h i p s  w ith  each  o th e r ,  
t h e i r  p a r e n ts ,  and t h e i r  p e e r s  th ro u g h  p re -p la n n e d  in te rv ie w s  w ith  
th e  s u b je c t s '  m o th e rs , t e a c h e r s ,  and th e  c h i ld r e n  th e m se lv e s . She 
a ls o  a d m in is te re d  a  number o f  p sy ch o m etric  in s tru m e n ts  ( e . g . ,  C h i ld r e n 's  
A p p e rcep tio n  T e s t)  and te a c h e r  r a t i n g  s c a l e s .  Koch s tu d ie d  th e  e f f e c t s  
o f  z y g o s ity  and g en d er co m p o sitio n  o f th e  tw in  p a i r  ( i . e . ,  sam e-sex 
v e r s u s  o p p o s ite  sex  m a les  and fe m a le s )  on th e  c h a r a c t e r i s t i c s  o f  tw in s  
a t t i t u d e s  and b e h a v io r . Only h e r  g e n e r a l  f in d in g s  w i l l  be  d is c u s s e d  
h e re .
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R e s u lts  o f v a r io u s  m easu res  in d ic a te d  th a t  tw in s  w ere c lo s e r  in  
t h e i r  r e l a t i o n s h ip  th a n  w ere s in g le to n  s ib l i n g s .  They ten d ed  to  p la y  
to g e th e r  more and to  s h a re  f r i e n d s  and p o s s e s s io n s  m ore and w ith  l e s s  
c o n f l i c t .  T here  was l i t t l e  ev id en ce  th a t  tw in s  w ere e x c e p t io n a l ly  
r i v a l r o u s  o r  c o m p e t it iv e  w ith  each  o th e r  o r  t h a t  a t t i t u d e s  such a s  th e s e  
g e n e r a l iz e d  to  i n t e r a c t i o n s  w ith  o th e r s .  Nor d id  th e  c lo s e n e s s  o f  th e  
tw in  r e l a t i o n s h i p  re d u c e  t h e i r  invo lvem ent w ith  t h e i r  p a re n ts  o r  p e e r s .
In  f a c t ,  m easu res o f  tw in s ' c lo s e n e s s  c o r r e la te d  p o s i t i v e ly  w ith  mea­
s u re s  o f  t h e i r  invo lvem en t w ith  o th e r  c h i ld r e n  and t h e i r  r a te d  a f f e c t io n ­
a te n e s s .  A lso , f o r  tw in  g i r l s  from  sam e-sex p a i r s ,  m easu res o f  th e  
c lo s e n e s s  o f  t h e i r  r e l a t i o n s h i p  in d ic a te d  tw in sh ip  in c re a s e d  p e e r  i n t e r ­
a c t io n .  Koch warned th a t  t h i s  l a t t e r  r e s u l t  does n o t n e c e s s a r i ly  mean 
th a t  tw in sh ip  in c re a s e d  t h i s  subgroups s o c i a b i l i t y ,  s in c e  i t  i s  p o s s i ­
b le  t h a t  o th e r  c h i ld r e n  ta k e  th e  i n i t i a t i v e  o f  i n t e r a c t in g  w ith  tw in s  
b ecau se  th e y  ap p ea r to  be s p e c ia l  ty p e s  o f c h i ld r e n .  I t  i s  im p o r ta n t, 
th e n , to  c o n s id e r  b o th  tw in s ' i n i t i a t i o n  o f i n t e r a c t io n  w ith  p e e rs  a s  
w e ll  a s  t h e i r  p e e r s  i n t e r a c t i o n  w ith  them in  e v a lu a t in g  tw in s  s o c ia ­
b i l i t y .
In te rv ie w s  w ith  th e  tw in s ' m o th ers  in d ic a te d  th a t  in  o v er h a l f  o f 
th e  p a i r s  s tu d ie d ,  t h e r e  was a  c l e a r l y  r e c o g n iz e a b le  and r e l a t i v e l y  
s t a b l e  dom inance-subm ission  r e l a t i o n s h i p .  These r e l a t i v e  s o c ia l  r o l e s  
w ere ex p re ssed  m ore by th e  tw in s  s o c i a l  s k i l l s  r a th e r  th a n  by th e  phy­
s i c a l  prow ess o f  one o v e r th e  o th e r .  T here was l i t t l e  ev id en ce  th a t  
th e  r e l a t i v e  r o l e s  tw in s  p lay ed  in  t h e i r  r e l a t i o n s h ip  w ith  each  o th e r  
g e n e r a l iz e d  to  t h e i r  i n t e r a c t i o n s  w ith  o th e r  p la y m a tes , a lth o u g h  th e  
d a ta  showed some ten d en cy  f o r  su b m iss iv e  tw in s  to  p la y  a lo n e  o r w ith  
a  younger c h i ld  m ore o f t e n .
K och 's  g e n e ra l  c o n c lu s io n  from  t h i s  com prehensiye a n a ly s i s  was 
t h a t  tw in sh ip  has l i t t l e  o r  no s i g n i f i c a n t  e f f e c t  on tw in s 's o c i a l  d e v e l­
opm ent. The few  tw in - s in g le to n  d i f f e r e n c e s  found w ere g e n e r a l ly  in  th e  
d i r e c t i o n  o f p o s i t i v e  s o c ia l  co n seq u en ces , I t  shou ld  be n o te d , how ever, 
t h a t  K och 's  sam ple o f  s u b je c ts  was a  v e ry  s e l e c t i v e  and l im i te d  a g e -  
g ro u p in g  o f tw in s  who w ere g e n e r a l ly  o ld e r  th a n  s u b je c ts  in  s tu d ie s  r e ­
p o r t in g  n e g a t iv e  s o c i a l  co n seq u en ces . As su g g es ted  by th e  p re v io u s ly  
d is c u s s e d  lo n g i tu d in a l  s tu d y  by Kim and co -w o rk ers  (1969 ) f tw in sh ip  
e f f e c t s  may be m ore e v id e n t d u rin g  e a r ly  ch ild h o o d , when tw in s  p o s s i ­
b ly  spend more tim e  to g e th e r  and a p a r t  from t h e i r  p a re n ts  and p e e r s .  
N e v e r th e le s s ,  th e s e  two s tu d ie s  in d ic a te  tw in s ' s o c ia l  b e h a v io r  i s  com­
p a ra b le  to  s in g le to n s  by th e  tim e  th e y  a r e  o f sch o o l a g e .
The rem a in in g  e v id en ce  f o r  th e  p o s i t i v e  s o c ia l  consequences of 
tw in sh ip  comes from  p rim a te  r e s e a r c h .  D eets (1974a, 1974b) has pub­
l i s h e d  a s e r i e s  o f  a r t i c l e s  on th e  s o c i a l  b e h av io r o f rh e s u s  monkey 
tw in - s ib l in g s .  The tw in - s ib l in g  r e l a t i o n s h ip  was produced by e x p e r i­
m e n ta l m a n ip u la tio n . E ig h t tw in  p a i r s  w ere formed by f o s t e r in g  un­
r e l a t e d  s in g le to n  new borns, two to  a m o th e r. A c o n tr o l  group o f non­
tw in s  was form ed by f o s t e r in g  fo u r  s in g le to n  new borns, one to  a m o th e r, 
A ll  monkey in f a n t s  w ere m a les  and had been  s e p a ra te d  from  t h e i r  b io ­
l o g i c a l  m other s h o r t ly  a f t e r  b i r t h .  The monkeys w ere s tu d ie d  in  a  p la y ­
pen s i t u a t i o n  in  w hich  th e  l i v i n g  q u a r te r s  a d jo in e d  a  common p la y  a r e a .
A sm a ll p a ssa g e  way w hich co n n ec ted  th e  l i v in g  q u a r te r s  to  th e  p la y  
a re a  r e s t r i c t e d  m o th e rs  to  t h e  l i v in g  c ag e , y e t  a llow ed  in f a n t  monkeys 
to  move f r e e ly  betw een th e  two a r e a s .  Four u n r e la te d ,  age-m atched  in ­
f a n t  monkeys w ere p la ce d  in  th e  p la y  a re a  on a  d a i ly  b a s i s .  These
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monkeys w ere ’'s t im u lu s  in fa n ts '*  who se rv ed  a s  p a r tn e r s  f o £ p e e r in ­
t e r a c t i o n ,  D ee ts  re c o rd ed  m o th e r - in fa n t , ,  i n f a n t - p e e r ,  and s ib l in g  
in t e r a c t io n s  th ro u g h  th e  u s e  o f  a  b e h a v io r  c a te g o r iz a t io n  system ,
D eets  found th a t  p o s i t i v e  a f f i l i a t i v e  b e h av io r ( e . g . ,  c o n ta c t  
p la y ,  ex p lo re -g ro o m , im i ta te )  began e a r l i e r  w ith in  th e  tw in - s ib l in g  
p a i r  and rem ained a t  h ig h  l e v e l s  th ro u g h o u t th e  seven-m onth  p e rio d  
o f  o b s e r v a t io n . T w in -s ib l in g s  a ls o  engaged in  more p o s i t i v e  a f f i l ­
i a t i v e  b e h av io r w ith  p e e r s  ( s t im u lu s  i n f a n t s ) ,  w h ile  s in g le to n  in ­
f a n t s  m ore f r e q u e n t ly  engaged in  s o l i t a r y  a c t i v i t i e s  ( e . g . ,  s e l f ­
groom, s e l f - p l a y ) . S in g le to n s  a l s o  d is p la y e d  more a g g re s s iv e  and 
su b m iss iv e  b e h a v io rs  ( e . g . ,  th r e a t - g r im a c e ,  w ith d raw a l) and e x h ib i­
te d  more d i s t r e s s  ( e . g . ,  s c r e e c h - d i s t r e s s )  th a n  d id  th e  tw in s . D eets  
i n t e r p r e te d  th e s e  f in d in g s  a s  e v id en c e  th a t  th e  ag e-m ate  s t im u la t io n  
p ro v id ed  by th e  tw in  s i t u a t i o n  in c re a s e d  tw in s ' g re g a r io u s n e s s  a s  w e ll 
a s  m it ig a te d  t h e i r  e x p re s s io n  o f a g g re s s iv e  b e h a v io r ,
T w inship  e f f e c t s  w ere a l s o  e v id e n t in  m o th e r - in fa n t  i n t e r a c t i o n s .  
D ee ts  found t h a t  tw in - s ib l in g s  made few er s o c i a l  c o n ta c ts  w ith  t h e i r  
m o th ers  th a n  d id  th e  s in g le to n  m onkeys. In  a d d i t io n ,  th e  tw in s ' m o th ers  
sp e n t l e s s  tim e  c r a d le in g  them , and a l s o  d i r e c te d  l e s s  r e j e c t i o n  and 
n e g a t iv e  b e h a v io r  tow ard them . D eets  argued  t h a t  th e  tw in - s in g le to n  
d i f f e r e n c e s  in  th e  m o th e rs  o f  tw in s 'b e h a v io r  w ere m ore an  i n d i r e c t  
r e s u l t  o f  d i f f e r e n c e s  in  t h e i r  i n f a n t s  b e h av io r and c h a r a c t e r i s t i c  o f 
tw in  m o th e rs ' m a te rn a l b e h a v io r .  He su g g es ted  t h a t  tw in - s ib l in g s  p lay ed  
an im p o rta n t r o l e  in  th e  m a te rn a l a tta c h m e n t/in d e p e n d e n c e  p ro c e s s . That 
i s ,  tw in s ' r e l a t i v e  "co h e s io n "  and com panionship  may f u n c t io n  to  draw 
them away from  i n t e r a c t i o n  w ith  t h e i r  m o th er, th e re b y  re d u c in g  th e  need
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f o r  t h e i r  m others to  i n i t i a t e  em an c ip a tio n  e f f o r t s  tow ards them (h ence , 
th e  f in d in g  o f l e s s  r e j e c t i o n  and n e g a tiv e  b e h a v io r ) .  In  a d d i t io n ,  th e  
p re se n c e  o f a  co tw in  may p re v e n t th e  m a te rn a l a tta ch m e n t bond from  be­
coming a s  te n a c io u s  a s  i t  does in  s in g le to n s ,  and t h i s  f u r t h e r  re d u c es  
th e  need f o r  tw in  m o th ers  to  i n i t i a t e  em an c ip a tio n  o f t h e i r  i n f a n t s .  
Thus, w h ile  tw in s  show l e s s  i n t e r a c t io n  w ith  t h e i r  m o th e rs , t h i s  cou ld  
have th e  p o s i t i v e  r e s u l t  o f  an e a r l i e r  and e a s i e r  t r a n s i t i o n  from  ma­
t e r n a l  dependency to  in d ep en d en t s o c ia l  fu n c t io n in g  and in c re a s e d  a v a i l ­
a b i l i t y  and re c e p t iv e n e s s  to  p e e r i n t e r a c t i o n .
D e e t 's  s tu d y  in d ic a te s  tw in sh ip  may have th e  p o s i t i v e  e f f e c t  o f 
f o s t e r in g  developm ent o f tw in s ' independence  from t h e i r  m other and in ­
c re a s in g  t h e i r  a f f i l i a t i o n  w ith  p e e r s .  W hile g e n e r a l iz a t io n s  from  p r i ­
m ate d a ta  to  th e  m ore complex human s i t u a t i o n  m ust be made w ith  c a u t io n ,  
D e e t 's  s tu d y  p ro v id e s  a  f a s c in a t in g  p e r s p e c t iv e  on tw in s ' e a r ly  s o c ia l  
developm ent, a s  w e ll a s  p ro v id in g  a converg ing  so u rc e  o f ev id en ce  o f 
th e  p o s s ib ly  p o s i t i v e  e f f e c t s  o f tw in s h ip .
The P re s e n t  Study
R e s u lts  o f p re v io u s  s tu d ie s  have g e n e r a l ly  in d ic a te d  th a t  tw in ­
sh ip  may have s p e c ia l  consequences f o r  th e  developm ent o f s o c ia l  be­
h a v io r  by a f f e c t in g  th e  m a te rn a l a tta ch m e n t/in d e p e n d en c e  p ro c e s s ,  
e a r ly  p e e r i n t e r a c t io n ,  and th e  s ib l in g  r e l a t i o n s h ip  i t s e l f .  S e v e ra l 
s tu d ie s  have in d ic a te d  t h a t  tw in sh ip  may have a n e g a tiv e  im pact in  
th e s e  a re a s ; how ever, m ost r e s e a rc h  has been m e th o d o lo g ic a l ly  weak o r  
l im i te d  in  o th e r  ways, such  t h a t  c o n c lu s io n s  based  on t h e i r  f in d in g s  
a r e  v e ry  t e n t a t i v e .  A d d it io n a l  com parisons o f  th e  e a r ly  s o c i a l  b e h av io r
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o f tw in s  and s in g le to n s  a r e  needed in  o rd e r  to  b e tte jc  e v a lu a te  th e  
e f f e c t s  on tw in sh ip  on d ev elopm en t. F u r th e r  knowledge in  t h i s  a re a  
i s  v a lu a b le  n o t o n ly  b ecau se  i t  in c re a s e s  ou r u n d e rs ta n d in g  o f tw in s  
a s  in d iv id u a ls ,  b u t a ls o  b ecau se  tw in sh ip  r e p r e s e n ts  somewhat o f a 
b a s e l in e  from  w hich to  ju d g e  th e  e f f e c t  o f s ib s h ip  v a r i a b le s  such a s  
th e  a g e -sp a c in g  and o r d in a l  p o s i t io n  on s o c ia l  developm ent.
The p re s e n t  in v e s t ig a t i o n  was a  com prehensive d e s c r ip t i v e  ana­
l y s i s  o f  tw in s ' e a r ly  s o c i a l  b e h a v io r . The s tu d y  fo cu sed  on tw in -  
s in g le to n  d i f f e r e n c e s  in  m o th e r -d i re c te d  and c h i ld - d i r e c te d  b e h av io r 
and th e  r o l e  of tw in -c o tw in  in t e r a c t io n s  in  th e s e  a r e a s .  P lay g ro u p s 
composed of one p a i r  o f  tw in s  and two u n fa m il ia r  s in g le to n  c h i ld re n  
m et f o r  two f r e e - p la y  s e s s io n s  in  w hich th e  m o th ers  w ere p r e s e n t .  The 
p lay g ro u p  s i t u a t i o n  a f fo rd e d  s tu d y  o f th e  p a t te r n in g  and c h a r a c t e r i s t i c s  
o f  tw in s  ' i n t e r a c t i o n s  among th r e e  c la s s e s  o f s o c ia l  p a r tn e r s :  m o th e rs ,
c o tw in s , and p e e r s .  C h i ld -d i r e c te d  b e h av io r a n a ly s e s  a ls o  p ro v id ed  an 
e v a lu a t io n  o f tw in s  a s  i n i t i a t o r s  and o b je c t s  o f p e e r  i n t e r a c t i o n .
A w ide ra n g e  o f  o b s e r v a t io n a l  m easures o f c h i ld  b e h av io r w ere r e ­
c o rd e d . These m easures p ro v id ed  com parisons o f tw in s  and s in g le to n s  
a lo n g  s e v e r a l  g e n e ra l  d im en sio n s: nam ely, A) i n i t i a t i n g ,  m a in ta in in g ,
and te rm in a tin g  s o c i a l  c o n ta c ts  ( e . g . ,  s o c ia l  ap p ro ach , p ro x im ity , w ith ­
d raw ); B) g e n e ra l  a f f e c t i v e  q u a l i ty  o f s o c ia l  c o n ta c ts  ( e , g , ,  p o s i t iv e  
c o n ta c t ,  n e g a tiv e  c o n ta c t ) ;  c) amount and ty p e s  o f  o b je c t - c e n te re d  i n t e r ­
a c t io n s  ( e . g . ,  o f f e r  to y , ta k e  to y ,  show to y ) ;  p j amount and ty p e  o f 
v e r b a l /e x p r e s s iv e  b e h a v io r  and u s e  o f  n o n -v e rb a l com m unicative b eh ay io r 
( e . g . ,  v e r b a l i z e ,  v o c a l i z e ,  g e s tu r e ) ;  E) amount o f im i ta t iy e  and s e l f ­
d i r e c te d  b e h av io r ( e . g . ,  im i t a t i v e  m a n ip u la tio n  o f to y , o r a l  c o n ta c t  w ith
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s e l f ) ;  F) amount and ty p e  o f  to y  m a n ip u la tio n  and h a n d lin g  ( e . g . ,  m ani­
p u la te  to y , th row  to y ) ;  and G) p la y  p o s tu re  and movement ( e , g . ,  s i t ,  
c ra w l, w alk , r u n ) .  The o b s e r v a t io n a l  p ro ced u re  and m easu res employed 
w ere com parab le  to  th o s e  u sed  in  r e c e n t  s tu d ie s  o f  s i b l i n g ,  p e e r ,  and 
m o th e r -c h ild  i n t e r a c t i o n  ( e . g . ,  Brooks-Gunn and Lew is, 1979; Lamb, 1978a; 
M u elle r and R ich , 19 7 6 ).
The s u b je c ts  in  t h i s  s tu d y  w ere betw een o n e -a n d -o n e -h a lf  and 
th re e -a n d -o n e - h a l f  y e a r s  o f  a g e . T h is  age i n t e r v a l  i s  p a r t i c u l a r l y  
s u i t a b l e  f o r  s tu d y in g  tw in sh ip  e f f e c t s  on m o th e r -d ire c te d  and c h i ld -  
d i r e c te d  b e h a v io r , s in c e  d u r in g  t h i s  tim e  young c h i ld r e n  ty p i c a l ly  
show reduced  m a te rn a l a ttach m en t/d ep en d en cy  b e h av io r and an in c re a s e  
in  i n t e r a c t io n s  w ith  p e e r s .
Method
S u b je c ts
E ig h t p a i r s  o f sam e-sex  fem a le  tw in s  and 16 age-m atched  fem ale  
s in g le to n s  se rv ed  a s  s u b je c t s .  These c h i ld r e n  w ere betw een th e  ages 
o f  17 and 43 m onths. Twins w ere r e c r u i t e d  th ro u g h  th e  B aton Rouge 
M others o f Twins C lub . S ix  tw in  p a i r s  w ere i d e n t i c a l ,  one p a i r  was 
f r a t e r n a l ,  and th e  z y g o s ity  o f th e  e ig h th  p a i r  had n o t been d e te rm in e d , 
a cc o rd in g  to  t h e i r  m o th e rs . S in g le to n s  w ere r e c r u i t e d  th ro u g h  a d v e r-  
t is m e n ts  in  th e  community, and m ost s u b je c ts  w ere lo c a te d  th ro u g h  p re ­
sch o o l program s in  th e  B aton Rouge a r e a .  Due to  th e  l im i te d  s u b je c t  
p o o l a v a i l a b l e ,  no a t te m p t was made to  c o n t r o l  f o r  v a r i a b le s  such  a s  
th e  num ber, se x , and a g e -sp a c in g  o f o th e r  s ib l i n g s  o r  th e  p r i o r  p e e r 
e x p e r ie n c e  o f th e  s u b je c t s .  These v a r i a b l e s  w ere l e f t  to  v a ry  random ly. 
A ll  s u b je c ts  w ere w h ite  and from i n t a c t  m id d le -c la s s  f a m i l i e s .  C h ild ­
r e n ’ s p a r t i c i p a t i o n  in  th e  s tu d y  was c o m p le te ly  v o lu n ta ry .
The s u b je c ts  w ere s tu d ie d  a s  e ig h t  s e p a r a te  p la y g ro u p s . Each 
p lay g ro u p  was composed o f one p a i r  o f  tw in s  and two u n f a m i l i a r ,  a g e - 
m atched s in g le to n  c h i ld r e n .  In  o rd e r  to  a s s e s s  th e  e f f e c t s  o f  age a s  a 
v a r i a b l e  in  m easu res o f  s o c i a l  b e h a v io r , d a ta  f o r  th e s e  e ig h t  p lay g ro u p s  
w ere l a t e r  p a r t io n e d  in to  two s e p a r a te  age  l e v e l s  f o r  p u rp o se s  o f s t a t ­
i s t i c a l  a n a ly s e s .  The two age  l e v e l s  c o n s is te d  on a  y o u n g er-ag e  group­
ing  composed o f  th e  fo u r  y o u n g est p la y g ro u p s  and an o ld e r -a g e  g roup ing  
composed o f th e  fo u r  o ld e s t  p la y g ro u p s . The mean age  o f th e  younger 
age group  was 2 3 ,5  m onths and th e  mean age  o f th e  o ld e r  age  group was 
3 8 .6  m on ths. T ab le  1 p ro v id e s  th e  ag es  of tw in s  and s in g le to n s  in  each
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T ab le  1
Age ( in  m onths) o f s u b je c ts  in  each p lay g ro u p  (1 -8 )
YOUNGER AGE LEVEL
Twins S in g le to n s
T1 17 SI 19
T2 S2 19
T3 13 21 S3 23
T4 S4 23
T5
13 24 S5 24
T6 S6 24
T7 31 S7 28
T8 S8 34
X 23 .3  24 .3
OLDER AGE LEVEL
Twins S in g le to n s
T 9 34 S 9 34
T10 S10 34
T i l 36 S l l 38
T12 S12 39
T13 40 S13 40
T14 S14 40
T15 43 S15 42
T16 S16 43
X 3 8 .3  38 .3
T l th ro u g h  T16 r e f e r  to  Twins 1 th ro u g h  16 
S I th ro u g h  S I6 r e f e r  to  S in g le to n s  1 th ro u g h  16
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of th e  e ig h t  p la y g ro u p s . Append!* A p ro v id e s  a d d i t io n a l  in fo rm a tio n  on 
th e  s u b je c t s .
S e t t in g
The s tu d y  was conducted  in  a s p e c ia l ly  p re p a red  room a t  th e  LSU 
D evelopm ental P sycho logy  C e n te r . The room in c lu d e d  a  12 x 16 f t ,  p la y  
a re a  b o rd e red  le n g th w ise  by o b s e r v a t io n a l  b l in d s  4 f t .  in  h e ig h t ,  These 
b l in d s  p a r t i a l l y  co n cea led  o b s e rv e rs  d u rin g  th e  p la y  s e s s io n s .  F ig u re  
1 i s  a  d iagram  o f th e  r e s e a r c h  s e t t i n g  showing th e  p la y  a r e a ,  lo c a t io n s  
o f th e  fo u r  o b s e r v e r s ,  and s e a t in g  lo c a t io n s  f o r  th e  m o th ers  o f  th e  sub­
j e c t s .  S e a tin g  lo c a t io n s  f o r  each  o b se rv e r  and th e  m o th ers  o f tw in  and 
s in g le to n  s u b je c ts  w ere random ly a ss ig n e d  each  s e s s io n ,
The p la y  a re a  in c lu d e d  a s e t  o f f i v e  to y s  a rra n g ed  on a 5 x 8 f t .  
a re a  ru g . T ab le  2 i s  a  l i s t i n g  o f th e  s e t  o f to y s  u se d . T h is  s e t  was 
s e le c te d  to  p ro v id e  a v a r i e t y  o f  p la y  e x p e r ie n c e s  ( e . g . ,  s t a t io n a r y ,  
m o b ile , c o n s t r u c t iv e ,  e x p r e s s iv e ) , a s  w e ll  a s  a f fo r d in g  v a r io u s  com­
b in a t io n s  o f to y -c e n te re d  i n t e r a c t io n s  betw een c h i ld r e n  ( e . g , ,  s o l i t a r y ,  
p a r a l l e l ,  o r  group p la y ) .  T hree o f  th e  to y s  w ere r e p re s e n te d  in  d u p l i ­
c a te  in  o rd e r  to  p ro v id e  th e  o p p o r tu n i ty  f o r  b o th  c o o p e ra tiv e  and in d i ­
v id u a l  p la y  ( a l s o ,  i t  was le a rn e d  t h a t  some tw in s  had d u p l ic a te  s e t s  o f  
to y s  a t  hom e).
P r e - s e s s io n  p ro c e d u re s
M others and t h e i r  c h ild C re n )  a r r iv e d  a t  th e  center*, th e y  were 
g re e te d  by th e  a u th o r  and le d  to  a w a itin g  room a d ja c e n t  to  th e  p la y ­
room. M others and t h e i r  c h i ld ( r e n )  w ere in tro d u c e d  a s  th e y  a r r iv e d  
and th e n  a llow ed  to  s o c i a l i z e  f r e e l y  w h ile  a w a itin g  o th e r  p a r t i c i p a n t s .  
The c h i ld r e n  w ere a llo w ed  to  p la y  w ith  wooden c o n s t r u c t io n  b la c k s  and
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TOYS
F ig u re  1 . Schem atic  o f th e  r e s e a rc h  s e t t i n g  showing th e  
p la y a r e a ,  o b s e rv e r  s t a t i o n s  (01 -  0 4 ) , and 
lo c a t io n s  o f  s u b je c t s '  m o th ers  (MO -  M3).
( t— H  = o b s e r v a t io n a l  b l i n d s ) .
Table 2
L i s t  o f  to y  item s  used  each  p la y  s e s s io n
(2) P l a s t i c  p a i l s  w ith  sh o v e ls  and beads
(2) P la y sc h o o l b lo c k  wagons w ith  b lo ck s
(1) Animal hand p u p p e ts
(1) F i s h e r - P r ic e  P la y fa m ily  Sesame S t r e e t  C lubhouse w ith
a c t io n  f ig u r e s
(1) F is h e r - P r ic e  P la y fa m ily  Farm w ith  a c t io n  f ig u r e s
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draw ing m a te r ia l s  a t  a sm a ll t s b l e  p ro v id ed  f o r  them . When a l l  members 
o f th e  p lay g ro u p  w ere p r e s e n t ,  th e  m o th ers  w ere g iv e n  a  b r i e f  o rien ta^ - 
t io n  to  th e  r e s e a r c h  p ro c e d u re s . I t  was e x p la in e d  th a t  th e  o b s e r v a t io n a l  
s e s s io n s  w ere f r e e - p la y  p e r io d s  in  w hich th e  c h i ld r e n  w ere a llow ed  to  
p la y  to g e th e r  o r  a lo n e  w ith  th e  to y s  and p e rso n s  o f  t h e i r  c h o ic e , Mo­
th e r s  w ere in s t r u c te d  to  g iv e  t h e i r  c h i ld ( r e n )  i n i t i a l  encouragem ent to  
p la y  w ith  th e  to y s  and o th e r  c h i ld r e n  a t  th e  b eg in n in g  o f th e  s e s s io n .  
T h e r e a f te r ,  th e y  w ere to  assum e a  n o n - d i r e c t iv e  r o l e  in  t h e i r  c h i l d ( r e n ) 's  
p la y ; t h a t  i s ,  th e y  co u ld  respond  n a t u r a l l y  when approached  o r q u e s tio n ed  
by t h e i r  c h i ld ( r e n )  d u r in g  th e  s e s s i o n , - y e t  th e y  w ere o th e rw is e  to  r e ­
f r a i n  from t a l k  o r a c t io n  w ith  them u n le s s  t h e i r  c h i ld ( r e n )  ap p eared  to  
be in  need o f s p e c ia l  c a r e ta k in g .  In  a d d i t io n ,  m o th ers  w ere in s t r u c te d  
to  a llo w  t h e i r  c h i ld ( r e n )  to  rem ain  n e a r  them th ro u g h o u t th e  s e s s io n  i f  
th e  c h i ld ( r e n )  chose  to  do so a f t e r  b e ing  m ild ly  encouraged  to  engage 
in  p la y .  In  t h i s  way, m a te rn a l b e h av io r was k e p t c o n s ta n t  betw een tw in s  
and s in g le to n s  so t h a t  th e  d a ta  would r e f l e c t  p r im a r i ly  d i f f e r e n c e s  in  
c h i ld  b e h a v io r .
D uring t h e :o r i e n t a t i o n  p e r io d ,  a  p ie c e  o f c o lo re d  ta p e  was a f f ix e d  
to  each  o f th e  fo u r  c h i ld r e n  on th e  f r o n t  and back  o f  t h e i r  d r e s s e s ,
Each s u b je c t  had a d i f f e r e n t  c o lo r  ta p e .  T h is  f a c i l i t a t e d  th e  o b s e r v e r 's  
i d e n t i f i c a t i o n  o f  each  c h i ld  d u rin g  th e  p la y  s e s s io n .  T h is  ta g g in g  was 
p a r t i c u l a r l y  u s e f u l  in  th e  c a se  o f th e  tw in s  who on some o c c a s io n s  came 
to  th e  p la y  s e s s io n  d re s se d  i d e n t i c a l l y ,
F o llow ing  th e  o r i e n t a t i o n  p e r io d ,  m o th ers  and c h i ld r e n  w ere le d  
to  th e  a d jo in in g  p layroom . A f te r  a llo w in g  ap p ro x im a te ly  two o r  th r e e  
m in u te s  f o r  m o th e rs , s u b je c t s ,  and o b s e rv e rs  to  g e t  s e t t l e d  in  th e  r e ­
s e a rc h  s e t t i n g ,  o b s e r v a t io n a l  re c o rd in g  began .
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O b se rv a tio n a l R ecord ing  P ro ce d u re s
Each p lay g ro u p  was o b serv ed  f o r  a  20 m in u te  f r e e - p la y  s e s s io n  
on two s e p a r a te  o c c a s io n s . Thus, d a ta  r e p r e s e n t  a  t o t a l  o f  40 min­
u te s  o f  o b se rv a tio n . . The le n g th  o f tim e  betw een p la y  s e s s io n s  a v e r ­
aged a b o u t a  month and o n e -h a lf  and ranged  from  two weeks to  th r e e  
m o n th s .
Four t r a in e d  o b s e r v e r s ,  each  fo c u s in g  on an  in d iv id u a l  c h i ld  in  
th e  p la y g ro u p , re c o rd e d  th e  b e h av io r o f th e  s u b je c ts  d u r in g  th e  s e s s io n s .  
O b se rv e rs  worked in  p a i r s :  two o b s e rv e rs  fo cu sed  on tw in  c h i ld r e n  and
two o b s e rv e rs  fo cu sed  on s in g le to n  c h i ld r e n .  O b se rv e rs  w ere random ly 
a ss ig n e d  to  s u b je c ts  each  s e s s io n .  In  a d d i t io n ,  each  p a i r  o f o b se r­
v e r s  fo cu sed  on t h e i r  a s s ig n e d  c h i ld  f o r  th e  f i r s t  h a l f  o f th e  s e s s io n  
( i . e . ,  10 m in u te s ) and th e n  sw itch ed  to  th e  c h i ld  t h a t  had been  o b s e r­
ved by h i s /h e r  c o -o b s e rv e r  f o r  th e  rem ain d er o f  th e  s e s s io n .  T h is p ro ­
c ed u re  p ro v id ed  a  c o u n te r -b a la n c e  f o r  p o s s ib le  o b se rv e r  e f f e c t s  on 
o b s e r v a t io n a l  m easu re s .
O b se rv a tio n a l d a ta  w ere reco rd ed  u s in g  a  r e v i s io n  o f th e  B ehav io r 
C ategory  O b se rv a tio n  System ( G o t t f r ie d  & Seay , 1973, 1974; L a n g lo is , 
G o t t f r i e d ,  & Seay, 1 9 7 3 ). T h is  system  i s  a  m o d if ied  tim e  sam pling p ro ­
c e d u re . The ongoing b e h a v io r  o f  a  c h i ld  i s  re c o rd e d  by w r i t in g  sym bols 
f o r  p r e - s p e c i f i e d  c a te g o r ie s  o f b eh av io r t h a t  o ccu r d u r in g  each  15-second  
i n t e r v a l  o f an o b s e r v a t io n a l  p e r io d .  B eh av io r c a te g o ry  sym bols a r e  r e ­
co rded  on d a ta  s h e e ts  in  a  numbered sp ace  c o rre sp o n d in g  to  th e  15-second  
i n t e r v a l  d u rin g  w hich a  sequence  o f b e h a v io r  o c c u r re d . Only one e n try  
i s  made f o r  each  c a te g o ry  o c c u r r in g  in  t h a t  i n t e r v a l ,  r e g a r d le s s  o f i t s  
f req u e n cy  o r d u r a t io n  o f o c c u r re n c e . The 20 -m in u te  o b s e r v a t io n a l  p e r io d
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o f t h i s  s tu d y  c o n s is te d  o f 80 15-second  i n t e r v a l s  * O b se rv e rs  w ere 
paced th ro u g h  th e  re c o rd in g  i n t e r v a l s  by a ta p e  re c o rd e d  number 
sequence t r a n s m it te d  to  each  o b se rv e r  v ia  ea rp h o n es .
The re v is e d  o b s e r v a t io n a l  system  in c lu d e s  37 s e p a r a te  c a t e ­
g o r ie s  r e p r e s e n t in g  dom ains o f  c h i ld  b e h av io r such  a s  s o c i a l l y - d i r e c t e d  
b e h a v io r , s e l f - d i r e c t e d  b e h a v io r , o b je c t - d i r e c t e d  b e h a v io r , and p o s tu re  
and movement. T ab le  3 i s  a l i s t i n g  o f th e  b e h av io r c a te g o r ie s  o f th e  
r e v is e d  system . Appendix B p ro v id e s  c a te g o ry  d e f i n i t i o n s  and sym bols.
In  th e  r e v is e d  o b s e r v a t io n a l  sy stem , d e s ig n a t io n  o f th e  s o c ia l  
o b je c t  o f  a  s o c i a l l y - d i r e c t e d  b e h av io r i s  a ls o  coded . In  t h i s  way, 
d a ta  r e f l e c t  w hether an in d iv id u a l  s u b je c t  d i r e c te d  a  p a r t i c u l a r  be­
h a v io r  tow ard h e r  m o th e r, a s in g le to n  c h i ld ,  o r  a  tw in  c h i ld  (B eh av io rs  
d i r e c te d  tow ard a n o th e r  s u b j e c t 's  m other w ere n o t r e c o rd e d ) .
In  re c o rd in g  c h i ld - d i r e c te d  b e h a v io r , on ly  th e  c l a s s  o f s o c ia l  
o b je c t ,  tw in  o r  s in g le to n ,  was coded , n o t th e  in d iv id u a l  c h i ld  tow ard 
whom bhe a c t  was d i r e c t e d .  For exam ple, a  g iv e n  tw in  s u b j e c t 's  symbol 
f o r  an  ap p ro ach  to  a s in g le to n  d id  n o t r e f l e c t  w hich o f  th e  two a v a i l ­
a b le  s in g le to n s  w ere ap p ro ach ed . L ik ew ise , f o r  a g iv e n  s in g le to n  su b - ■ 
j e c t ,  sym bols f o r  app ro ach  d id  n o t r e f l e c t  w hich o f th e  two a v a i l a b le  
tw in s  w ere ap p ro ach ed . T h is  p ro c e d u re  was fo llo w ed  in  o rd e r  to  keep 
th e  d a ta  c o l l e c t i o n  ta s k  from  becoming e x c e s s iv e ly  burdensom e f o r  th e  
o b s e rv e r s .
F in a l ly ,  s o c i a l - o b j e c t  d e s ig n a t io n s  f o r  c a te g o r ie s  o f SMILE/
LAUGH, FROWN/CRY, VERBALIZE and VOCALIZE w ere n o t coded , s in c e  p re v io u s  
e x p e r ie n c e  in  o b se rv in g  th e s e  b e h a v io rs  h as  in d ic a te d  th a t  th e  p e rso n  
tow ards whom th e y  a r e  d i r e c te d  i s  o f te n  to o  d i f f i c u l t  to  d is c e r n  in  young
Table 3
C ategory  Item s o f  th e  B ehav io r C ategory  
O b se rv a tio n  System : Twin p r o je c t  r e v i s io n
S o c ia l ly - d i r e c te d  b e h av io r
Approach O ffe r  Toy
W ithdraw A ccept Toy
P ro x im ity Take Toy
N o n -S p ec ific  C o n tac t R e s is t  Take o f Toy
P o s i t iv e  C o n tact V e rb a liz e
N eg a tiv e  C o n tac t V o c a liz e
V is u a l Regard P o in t
S m ile/L augh G estu re
Frown/Cry Im i ta te  V e rb a l iz a t io n
P a r a l l e l  M an ip u la tio n I m i ta te  V o c a l iz a t io n
o f Toy I m i ta te  M an ip u la tio n
Show Toy o f Toy
S e l f - d i r e c te d  b e h av io r
M an ip u la te  S e lf
O ra l C o n tac t w ith  S e lf
O b je c t - d i r e c te d  b eh av io r
M an ip u la te  Toy Throw Toy
C arry  Toy O ra l C o n tac t w ith  Toy
P la y  p o s tu re  and movement
Supine S tand
P rone Crawl
S i t Walk
Squat Run
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c h i ld r e n .  S im ila r ly ,  s o c i a l - o b j e c t  d e s ig n a t io n s  f o r  PQINT and GESTURE 
w ere n o t coded .
The b a s ic  s c o re  f o r  a  c a te g o ry  o f  b e h av io r i s  th e  t o t a l  o f th e  
number o f 15 second i n t e r v a l s  in  w hich t h a t  c a te g o ry  o c c u r re d . Thus, 
s c o re s  r e p r e s e n t  a h y b rid  in d ex  o f th e  f r e q u e n c y /d u ra t io n  o f each  c a te ­
gory  o f b e h a v io r . For s o c i a l l y - d i r e c t e d  b e h a v io rs  in  w hich th e  s o c ia l- ,  
o b je c t  i s  d e s ig n a te d , th r e e  s e p a r a te  s c o re s  a r e  com puted, one f o r  each  
s o c i a l  o b j e c t .  T here a r e  80 i n t e r v a l s  w ith in  th e  20 m in u te  o b s e r v a t io n a l  
p e r io d .  T h e re fo re , p e r - s e s s io n  c a te g o ry  s c o re s  ranged  from  a minimum 
o f z e ro  to  a  maximum o f 80 .
R e l i a b i l i t y  e s t im a te s  f o r  th e  m a jo r i ty  o f th e  c a te g o r ie s  in  th e  
o b s e r v a t io n a l  system  have been  s tu d ie d  p re v io u s ly  and re p o r te d  to  be 
s a t i s f a c t o r y  (G o t t f r ie d  & S eay , 1973 -  s o c i a l l y - d i r e c t e d  c a te g o r ie s :  
r  = .63 to  .9 3 ; o b je c t - d i r e c t e d  c a te g o r ie s :  r  = .63  to  ,9 7 ) .  The 
c a te g o r ie s ,  d e f i n i t i o n s ,  and p ro c e d u re  a r e  a ls o  s im i la r  to  th o s e  used  
in  o th e r  c u r r e n t  s tu d ie s  o f  e a r ly  s o c ia l  b e h av io r ( e , g . ,  Brooksr-Gunn, & 
L ew is, 1979; Lamb, 1978a).
S t a t i s t i c a l  A nalyses Perform ed
The d a ta  b a se  c o n s is te d  o f each  s u b ie c ts ' t o t a l  s c o re  f o r  each  
c a te a o rv  and s e s s io n .  D ata f o r  each  c a te e o rv  w ere an a ly zed  s e p a r a t e  v 
u s in g  a  Randomized B lock  D esien  A n a ly s is  o f V a rian ce  (ANOVA)* The 
e ig h t  p la y g ro u p s  o f fo u r  s u b je c t s  each  w ere c o n s id e re d  a s  s e p a ra te  
b lo c k s  in  th e s e  a n a ly s e s .  In  t h i s  way, v a r io u s  so u rc e s  o f  v a r ia n c e  
due to  s tu d y in g  th e  s u b je c t s  a s  an age-m atched  p lay g ro u p  cou ld  be 
p a r t i t i o n e d  o u t o f  th e  e r r o r  te rm . I t  was assumed t h a t  th e  c h i ld r e n
in  each  p lay g ro u p  w ere r e l a t i y e l y  m ore homogeneous in  t h e i t  b e h av io r 
th a n  i f  c o n s id e re d  a s  jn d iy f d u a l  s u b je c ts  random ly a ss ig n e d  w ith in  
an age l e v e l .
Two ty p e s  o f ANOVA p ro c e d u re s  w ere p e rfo rm ed , One ty p e  of 
p ro c e d u re  was perform ed f o r  a l l  m o th e r -d ire c te d  s o c ia l  c a te g o r ie s ,  
a s  w e ll  a s  a l l  o th e r  c a te g o r ie s  in  w hich s o c ia l - o b j e c t  was n o t sco red  
( e . g . ,  MANIPULATE TOY, S IT ). These w ere th r e e  f a c to r  ANOVA's w ith  
r e p e a te d  m easures on one f a c to r  ( i . e . ,  s e s s io n )  and to o k  th e  form of 
BLOCK (8 p la y g ro u p s) x GROUP (Twin v e rs u s  S in g le to n )  x SESSION. The 
second ty p e  o f a n a ly s i s  was perform ed on a l l  c h i ld - d i r e c te d  (p e e r /  
s ib l in g )  c a te g o r ie s  o f b e h a v io r . These a n a ly s e s  w ere fo u r  f a c to r  
ANOVA's w ith  r e p e a te d  m easu res on one f a c to r  and to o k  th e  form  of 
BLOCK x GROUP x SOCIAL OBJECT (Twin v e rs u s  S in g le to n )  x SESSION.
S ubsequent to  ANOVA's, o r th o g o n a l c o n t r a s t s  w ere perform ed to  
t e s t  s t a t i s t i c a l  d i f f e r e n c e s  betw een th e  two age l e v e l s  o f  c h i ld r e n ;  
t h a t  i s ,  y o u n g er- v e rs u s  o ld e r - a g e  g ro u p in g s . The fo u r  b lo c k s  com­
posed o f  th e  yo u n g est p laygroup-m em bers d a ta  w ere c o n tra s te d  w ith  th e  
fo u r  b lo c k s  composed o f th e  o ld e s t  playgroup-m em bers d a ta .  I n t e r ­
a c t io n  e f f e c t s  o f  Age w ith  G roup, S o c ia l  O b je c t, and S e ss io n  v a r i a b le s  
w ere a l s o  com puted. In  th e  r e s u l t s  s e c t io n s  t h a t  fo l lo w , th e  s t a t i s ­
t i c a l  com parisons d e sc r ib e d  a r e  in  te rm s o f th e s e  two age  l e v e l s ,
In  b o th  th e  ANOVA and c o n t r a s t  p ro c e d u re s , th e  p r o b a b i l i ty  l e v e l s  
chosen  f o r  s ig n i f ic a n c e  t e s t i n g  w ere p < ,0 5  and p < ,0 1 ,  A lso , a s ig n i ­
f i c a n t  t re n d  was in d ic a te d  by p ^ . 0 5 ,  y e t  p ”< .1 0 ,  ANOVA p ro c e d u re s  
w ere n o t perform ed on th o s e  c a te g o r ie s  in  w hich th e  p e r - s e s s io n  sc o re  
means w ere l e s s  th a n  one, s in c e  f in d in g s  based  on c a te g o r ie s  w ith  such 
a low freq u e n cy  o f o c c u rre n c e  w ere l i k e l y  to  be s p u r io u s .
I t  shou ld  be m entioned  th a t  c e r t a i n  p e c u l i a r i t i e s  a r e  in h e re n t  
in  making s t a t i s t i c a l  com parisons o f d a ta  f o r  a p lay g ro u p  s i t u a t i o n  
such  a s  th e  one employed h e re .  These p e c u l i a r i t i e s  a r e  r e l a t e d  to  
th e  b a lan c e  o f th e  number o f  in d iv id u a ls  a v a i l a b le  f o r  s o c ia l  c o n ta c t  
a c ro s s  th e  c l a s s e s  of s o c ia l  o b je c t .  S p e c i f i c a l ly ,  an in d iv id u a l  tw in  
c h i ld  h as  one co tw in  and two s in g le to n  p e e r s  a s  p o t e n t i a l  o b je c ts  fo r  
s o c ia l  c o n ta c t .  L ik ew ise , an in d iv id u a l  s in g le to n  c h i ld  has one s in g le ­
to n  and two tw in  p e e r s  a s  p o t e n t i a l  o b je c t s  f o r  s o c ia l  c o n ta c t .  T h is 
f a c to r  m ust be k e p t in  mind when in t e r p r e t i n g  r e s u l t s  o f th e  s t a t i s t i c a l  
a n a ly s e s .  W hile n u m e ric a l t r a n s fo rm a tio n  o f th e  d a ta ,  such a s  d iv id in g  
a l l  tw in - s in g le to n  and s in g le to n - tw in  s c o re s  by two, m ight p ro v id e  some 
d e g re e  o f s t a t i s t i c a l  com pensation  f o r  t h i s  s i t u a t i o n ,  i t  would r e s u l t  
in  an i n t e r p r e t i v e  problem  o f c o n s id e ra b le  m ag n itu d e . For exam ple, 
c o n s id e r  th e  c a se  where a tw in  approached  h e r co tw in  an eq u al number 
o f tim e s  a s  she approached  a s in g le to n  p e e r .  I f  th e  d a ta  w ere t r a n s ­
formed to  r e f l e c t  th e  p re se n c e  o f two s in g le to n s ,  th e  tran sfo rm ed  
re a d in g  would i n d ic a te  tw ic e  a s  much tw in  c o n ta c t ,  a s i t u a t i o n  w hich 
d id  n o t o c c u r . F u rth e rm o re , c o n c lu s io n s  o f  such r e s u l t s  would have 
to  be s ta t e d  a s  ' t h e  a p p ro a ch -tw in  s c o re  was tw ic e  t h a t  o f  th e  mean
of th e  ap p ro ach es to  th e  two s in g le to n  p e e r s . '  In  v iew  o f t h i s  s i t u a ­
t i o n ,  i t  was d ec id ed  th a t  r e s u l t s  o f a n a ly s e s  o f n o n -tran sfo rm ed  s c o re s  
r e q u i r e s  th e  l e a s t  i n t e r p r e t i v e  e f f o r t  and more c lo s e ly  r e p r e s e n ts  th e  
observed  b e h a v io r . The n o n -tran sfo rm ed  d a ta  p re s e n te d  h e re  r e f l e c t  th e  
s c o re  d i f f e r e n c e s  betw een th e  c la s s e s  o f s o c ia l  o b je c t s  w ith o u t re g a rd
to  th e  number o f e lem en ts  w ith in  each  c l a s s .
R e s u l ts
The fo llo w in g  s e c t io n s  d e s c r ib e  r e s u l t s  f o r  c a te g o r ie s  o f  s o c i a l ­
l y - d i r e c t e d  b e h a v io r , s e l f - d i r e c t e d  b e h a v io r , o b je c t - d i r e c t e d  b e h a v io r , 
and p la y  p o s tu re  and movement. The c a te g o r ie s  o f  s o c i a l l y - d i r e c t e d  be­
h a v io r  have been  o rg a n iz e d  in to  two g e n e r a l  g ro u p in g s  f o r  p u rp o se s  o f 
d is c u s s io n :  A) C a te g o r ie s  w hich re c o rd  i n i t i a t i n g ,  te rm in a t in g ,  and
m a in ta in in g  s o c ia l  c o n ta c t ;  and B) C a te g o r ie s  w hich d e s c r ib e  c h a ra c ­
t e r i s t i c s  o f  s o c i a l  c o n ta c t .  R e s u l ts  o f  a n a ly s e s  o f  m o th e r -d ire c te d  and 
c h i ld - d i r e c t e d  b e h a v io r  a r e  d is c u s s e d  in  each  s e c t io n ,
C a te g o r ie s  in c lu d e d  in  th e  f i r s t  group a r e  A pproach, W ithdraw , 
P ro x im ity , N o n -s p e c if ic  C o n ta c t, and V isu a l R egard , These c a te g o r ie s  
r e f l e c t  movement tow ard and away from  s o c ia l  o b je c t s  and th e  f re q u e n c y / 
d u ra t io n  o f n e a rn e s s  and p h y s ic a l  c o n ta c t  w ith  s o c i a l  o b je c t s .  I t  
shou ld  be n o ted  t h a t  th e  f i r s t  fo u r  c a te g o r ie s  o f t h i s  group a r e  con­
t in g e n t  by v i r t u e  o f  th e  cod ing  sy stem . For exam ple, th e  d e f i n i t i o n s  
o f  A pproach and W ithdraw  in c lu d e  th e  d e f i n i t i o n  o f P ro x im ity , th u s  r e ­
q u ir in g  P ro x im ity  to  be re c o rd e d  w ith in  th e  same tim e  i n t e r v a l .  How­
e v e r , P ro x im ity  s c o re s  can  f u r t h e r  i n d ic a te  th e  d e g re e  to  w hich s o c ia l  
c o n ta c t  w ith  th e  app roached  s o c ia l  o b je c t  h a s  been  m a in ta in e d . L ik e­
w ise , N o n -s p e c if ic  C o n tac t im p lie s  P ro x im ity , y e t  f u r t h e r  in d ic a te s  t h a t  
some ty p e  o f p h y s ic a l  c o n ta c t  h a s  been made, and can  in d ic a te  th e  d e g re e  
to  w hich such  c o n ta c ts  have been m a in ta in e d . U n lik e  A pproach and W ith­
draw , P ro x im ity  and N o n -s p e c if ic  C o n tac t s c o re s  do n o t d i f f e r e n t i a t e  th e  
i n i t i a t o r  from  th e  s o c i a l  o b je c t  o f  th e  a c t i o n .  For exam ple, i f  a tw in  
i s  in  p ro x im ity  to  a  s in g le to n ,  th e  s in g le to n  i s  a l s o  in  p ro x im ity  to  th e
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tw in , and i s  sco red  a s  su ch , F in a l ly ,  th e  rem a in in g  c a te g o ry  o f 
V isu a l Regard i s  n o t c o n tin g e n t  on th e  o th e r  c a te g o r ie s  in  t h i s  
g ro u p . I t  i s  d is c u s s e d  w i th  t h i s  group b ecau se  o f  i t s  r e le v a n c e  
to  c h i ld r e n ’ s m o n ito r in g  o f a  s o c ia l  o b je c t  o f i n t e r e s t .  V isu a l 
Regard can in d ic a te  a  m ore ’d i s t a l ’ form o f s o c ia l  c o n ta c t  th a n  
P ro x im ity .
The second group  o f c a te g o r ie s  in c lu d e s  s e v e r a l  subgoups 
w hich r e f l e c t  c h a r a c t e r i s t i c s  o f  s o c i a l  c o n ta c t s .  The c h a ra c ­
t e r i s t i c s  o f  o b je c t - c e n te r e d  i n t e r a c t io n s  w ere in d ic a te d  by c a t ­
e g o r ie s  o f  P a r a l l e l  M an ip u la tio n  o f Toys, O f fe r ,  A ccep t, Show,
Take, and R e s is t  Take o f Toys (n o te :  th e  d e f i n i t i o n  o f P a r a l l e l
M an ip u la tio n  o f  Toys in c lu d e s  P ro x im ity  and M an ip u la te  Toy, a l ­
though  each  o f th e  l a t e r  two c a te g o r ie s  can  o ccu r in d e p e n d e n tly  
o f P a r a l l e l  M an ip u la tio n  o f T o y s). The g e n e ra l  a f f e c t i v e  q u a l i ty  
o f s o c ia l  c o n ta c ts  was in d ic a te d  by c a te g o r ie s  o f P o s i t i v e  Con­
t a c t ,  N eg a tiv e  C o n ta c t, F row n/C ry, and Sm ile/L augh , Com m unicative/ 
e x p re s s iv e  b e h a v io r , b o th  v e r b a l  and n o n -v e rb a l ,  was in d ic a te d  by 
V e rb a l iz e , V o c a liz e , P o in t ,  and G e s tu re . F in a l ly ,  im i ta t iv e  be­
h a v io r  was in d ic a te d  by I m i ta t i v e  V e r b a l iz a t io n ,  V o c a l iz a t io n ,  and 
M an ip u la tio n  o f Toys.
The ANOVA summary t a b l e s  f o r  m o th e r -d i re c te d  and c h i ld - d i r e c te d  
c a te g o ry  s c o re s  a r e  p ro v id e d  in  A ppendices C and E, r e s p e c t iv e ly ,  
T ab les  o f group means and s ta n d a rd  d e v ia t io n s  f o r  m o th e r -d ire c te d  
and c h i ld - d i r e c te d  c a te g o ry  s c o re s  a r e  p ro v id ed  in  A ppendices D 
and F , r e s p e c t iv e ly .  The ANOVA summary t a b l e s  f o r  c a te g o r ie s  of 
s e l f - d i r e c t e d  b e h a v io r , o b je c t - d i r e c t e d  b e h a v io r , and p la y  p o s tu re
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and movement a r e  p ro v id ed  in  Appendix G, T ab les  o f group means and 
s ta n d a rd  d e v ia t io n s  f o r  c a te g o r ie s  in  th e s e  dom ains a r e  p ro v id ed  in  
Appendix H.
The l a s t  p a r t  o f t h i s  r e s u l t s  s e c t io n  d is c u s s e s  n o n - s t a t i s t i c a l  
com parisons o f  i n t e r e s t .  These com parisons i n t e g r a t e  f in d in g s  from 
th e  m o th e r -d ire c te d  and c h i ld - d i r e c te d  b e h av io r a n a ly s e s  and i l l u s ­
t r a t e  th e  p a t te r n in g  o f s o c i a l  c o n ta c t  a c r o s s  th e  c l a s s e s  o f s o c ia l  
o b je c t s  f o r  tw in s  and s in g le to n s .
S o c ia l ly - d i r e c te d  b e h a v io r :
1 . I n i t i a t i n g ,  te rm in a t in g ,  and m a in ta in in g  s o c ia l  c o n ta c t ,
M o th e r -d ire c te d  b e h a v io r . R e s u lts  o f  a n a ly s e s  o f  m o th e r -d ire c te d  
b e h av io r in d ic a te d  s i g n i f i c a n t  m ain e f f e c t s  f o r  c a te g o r ie s  o f P ro x i­
m ity  and N o n -sp e c if ic  C o n tac t (Group p -^ .O S ), y e t  n o t f o r  A pproach , 
W ithdraw , o r V isu a l R egard . Twins sco red  low er th a n  s in g le to n s  on 
b o th  P ro x im ity  and N o n -s p e c if ic  C on tact a t  b o th  age  l e v e l s .  These 
r e s u l t s  a r e  i l l u s t r a t e d  in  F ig u re  2A and 2B, r e s p e c t iv e ly .  These 
a r e  g rap h s  of th e  mean s c o re s  f o r  tw in s  (T) and s in g le to n s  (S) a t  
each  age  l e v e l .  A lthough  th e r e  ap p ea r to  be l a r g e r  s c o re  d i f f e r e n ­
c e s  a t  th e  younger age l e v e l ,  no s i g n i f i c a n t  Age x Group e f f e c t s  
w ere o b ta in e d .
A nalyses o f  m o th e r -d ire c te d  A pproach and W ithdraw s c o re s  in ­
d ic a te d  b o th  tw in s  and s in g le to n s  sco red  h ig h e r  a t  th e  younger age  l e v e l  
th a n  a t  th e  o ld e r  age  l e v e l  (Age, p < ,0 1 ) .  T w in -s in g le to n  d i f f e r ­
ences by age  l e v e l  w ere o b ta in e d  f o r  b o th  c a te g o r ie s  o f b e h av io r 
(Age x Group, p < f .0 1 ) .  These r e s u l t s  a r e  i l l u s t r a t e d  in  F ig u re s  
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tw in s  showed a  g r e a te r  d e c l in e  in  m o th e r -d ire c te d  A pproach and W ith­
draw  s c o re s  by age  l e v e l .
C h i ld -d ir e c te d  b e h a v io r . A n alyses o f  c h i ld - d i r e c te d  c a te g o r ie s  
in d ic a te d  th a t  tw in s  sco red  h ig h e r  in  P ro x im ity  and N o n -s p e c if ic  Con­
t a c t  b o th  a s  a  Group ( p < .0 5 )  and a s  a  c l a s s  o f  S o c ia l  O b je c t ( p < . 0 1 ) .  
These m ain e f f e c t s  w ere q u a l i f i e d  by a  s i g n i f i c a n t  Age x  Group x O b jec t 
i n t e r a c t i o n  ( p < . 0 5 ) .  F ig u re  4 i l l u s t r a t e s  th e  mean P ro x im ity  s c o re s  
f o r  tw in s  (T) and s in g le to n s  (S) g raphed  by S o c ia l  O b jec t ( tw in  c h i ld  
v e rs u s  s in g le to n  c h i ld )  a t  each  age  l e v e l .  The d a ta  i n d i c a t e d , t h a t  
younger tw in s  sco red  h ig h e r  in  P ro x im ity  to  t h e i r  co tw in  (T-T) th an  
in  P ro x im ity  to  s in g le to n s  (T -S ) , y e t  s im i la r  s c o re  d i f f e r e n c e s  w ere 
n o t e v id e n t a t  th e  o ld e r  age  l e v e l  (T-T v e rs u s  T -S ). S in g le to n s  
sco red  h ig h e r  in  P ro x im ity  to  tw in s  (S-T) th a n  in  P ro x im ity  to  each  
o th e r  (S-S) a t  b o th  age  l e v e l s ,  w ith  some in d ic a t io n  o f l a r g e r  s c o re  
d i f f e r e n c e s  a t  th e  o ld e r  age  l e v e l .  In  g e n e r a l ,  b o th  tw in s  and s in g le ­
to n s  sco red  h ig h e r  on P ro x im ity  a t  th e  o ld e r  ag e  l e v e l  in  com parison  
to  th e  younger age l e v e l ,  y e t  tw in -c o tw in  (T-T) P ro x im ity  s c o re s  
showed l e s s  d i f f e r e n c e  w ith  ag e  th a n  d id  s in g le to n - tw in  P ro x im ity  
s c o re s  (S -T ) .
A lthough  N o n -S p e c ific  C o n tac t s c o re s  showed a  p a t t e r n  o f  r e s u l t s  
s im i la r  to  th o s e  o f  P ro x im ity , a  s i g n i f i c a n t  Age x  Group x  O b jec t in ­
t e r a c t i o n  was n o t  o b ta in e d  f o r  t h i s  c a te g o ry . A nalyses o f  th e  d a ta  
d id ,  how ever, i n d ic a te  a  s i g n i f i c a n t  Age x  Group i n t e r a c t i o n  ( p ^ . 0 5 ) .  
R e s u lts  f o r  th e s e  e f f e c t s  a r e  g raphed  in  F ig u re  5 . These d a ta  i n d i ­
c a te  t h a t ,  r e g a r d le s s  o f  th e  S o c ia l  O b je c t, tw in s  sco red  h ig h e r  th a n  
s in g le to n s  in  N o n -S p e c if ic  C o n tac t a t  b o th  ag e  l e v e l s ,  and tw in -  
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F ig u re  5 . C h ild -d ir e c te d  mean N o n -S p ec ific  C on tact 
s c o r e s .
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A lthough  s i g n i f i c a n t  m ain e f f e c t s  were o b ta in e d  f o r  Group and 
S o c ia l  O b jec t in  th e  c a te g o r ie s  o f  P ro x im ity  and N o n -S p e c if ic  Con­
t a c t ,  Approach s c o re s  showed s ig n i f ic a n c e  f o r  s o c i a l  o b je c t  o n ly . 
W ithdraw  s c o re s  showed a  s i g n i f i c a n t  tre n d  f o r  s o c i a l  o b je c t  o n ly . 
Twins sco red  h ig h e r  th a n  s in g le to n s  a s  S o c ia l  O b je c ts  in  A pproach 
and W ithdraw a t  b o th  ag e  l e v e l s ,  r e g a r d le s s  o f  th e  i n i t i a t o r  o f 
th e  a c t i o n .
Twins and s in g le to n s  a l s o  d i f f e r e d  in  t h e i r  i n i t i a t i o n  of 
A pproach and W ithdraw by ag e  l e v e l  (Age x G roup, p < , 0 5 ) .  These 
r e s u l t s  a r e  i l l u s t r a t e d  in  F ig u re  6A and 6B. The A pproach d a ta  in  
F ig u re  6A in d ic a te  t h a t  r e g a r d le s s  o f  S o c ia l  O b je c t, younger tw in s  
sco red  h ig h e r  th a n  o ld e r  tw in s , and younger s in g le to n s  sco red  low er 
th a n  o ld e r  s in g le to n s .  W ithdraw d a ta  in  F ig u re  6B in d ic a te  younger 
tw in s  sco red  h ig h e r  th a n  o ld e r  tw in s , and younger s in g le to n s  showed 
a s c o re  m agn itude  s im i la r  to  t h a t  o f  o ld e r  s in g le to n s .
F in a l ly ,  in  th e  c h i ld - d i r e c t e d  V isu a l Regard c a te g o ry , s i g n i f i ­
c a n t  Group ( p ^ .0 1 )  and Group x O b jec t (p ^  .01 ) e f f e c t s  w ere o b ta in e d , 
F ig u re  7 i l l u s t r a t e s  mean c a te g o ry  s c o re s  f o r  tw in s  ( t )  and s in g le to n s  
(S) by S o c ia l  O b jec t ( tw in  c h i ld  v e r s u s  s in g le to n  c h i l d ) .  T hese d a ta  
in d ic a te  t h a t  tw in  s c o re s  in  V isu a l Regard o f s in g le to n s  (T -S) w ere 
h ig h e r  th a n  t h e i r  s c o re s  in  V is u a l Regard o f  t h e i r  co tw in  (T -T ). 
S in g le to n s  s c o re s  in  V is u a l Regard o f  tw in s  (S-T) w ere h ig h e r  th a n  
t h e i r  s c o re s  in  V is u a l  R egard o f each  o th e r  (S -S ) . These d a ta  a ls o  
i l l u s t r a t e  t h a t ,  o v e r a l l ,  s in g le to n s  showed h ig h e r  V isu a l Regard s c o re s  
th a n  d id  tw in s , w ith  th e  h ig h e s t  s c o re s  o b ta in e d  f o r  s in g le to n s  V isu a l 
















T = TWIN S = SINGLETON
F ig u re  6A. C h i ld - d i r e c te d  mean Approach s c o re 6 . 
F ig u re  6B. C h i ld - d i r e c te d  mean W ithdraw  s c o re s .
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F ig u re  7 . C h i ld -d ir e c te d  mean V isu a l Regard s c o r e s .
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In  summary, a n a ly s e s  o f c a te g o r ie s  w hich r e f l e c t  i n i t i a t i n g ,  
te rm in a tin g  and m a in ta in in g  s o c ia l  c o n ta c t  in d ic a te d  s e v e r a l  tw in -  
s in g le to n s  d i f f e r e n c e s  in  b o th  m o th e r -d ire c te d  and c h i ld - d i r e c te d  
b e h a v io r . A lthough  no g roup  d i f f e r e n c e s  w ere found in  c h i l d r e n ’ s 
i n i t i a t i o n  o f m o th e r -d i re c te d  A pproach and W ithdraw , tw in s  sco red  
low er th an  s in g e l to n s  in  P ro x im ity  and N o n -S p e c if ic  C o n tac t w ith  
t h e i r  m o th ers  a t  b o th  ag e  l e v e l s .  Both tw in s ' and s i n g l e t o n 's  
s c o re s  in  m o th e r -d i re c te d  A pproach and W ithdraw  w ere h ig h e r  a t  th e  
younger age  l e v e l  th an  a t  th e  o ld e r  ag e  l e v e l ,  how ever, tw in s  showed 
a  l a r g e r  d e c l in e  in  s c o re s  w ith  a g e . T w in -s in g le to n  d i f f e r e n c e s  in  
c h i ld - d i r e c te d  b e h a v io r  w ere a s  fo llo w s :
(1) Younger tw in s ’ s c o re s  f o r  P ro x im ity  to  t h e i r  co tw in  w ere 
h ig h e r  th a n  t h e i r  s c o re s  f o r  P ro x im ity  to  s in g le to n s ,  however s im i la r  
s c o re  d i f f e r e n c e s  a t  th e  o ld e r  age  l e v e l  w ere n o t e v id e n t ,  S in g le ­
to n s ' s c o re s  f o r  P ro x im ity  to  tw in s  w ere h ig h e r  th a n  w ere t h e i r  s c o re s  
f o r  P ro x im ity  to  each  o th e r  a t  b o th  ag e  l e v e l s ,  w ith  some in d ic a t io n  
o f l a r g e r  s c o re  d i f f e r e n c e s  a t  th e  o ld e r  ag e  l e v e l .  Both tw in s  and 
s in g le to n s  sco red  h ig h e r  in  P ro x im ity  a t  th e  o ld e r  age  l e v e l  th a n  a t  
th e  younger ag e  l e v e l ,  however tw in -c o tw in  s c o re s  showed l e s s  d i f f e r ­
ence w ith  age  th a n  d id  s in g le to n - tw in  s c o r e s .  Twins sco red  h ig h e r  in  
P ro x im ity  b o th  a s  a c to r s  and a s  a  c l a s s  o f  s o c i a l  o b je c t ;
(2) Twins a l s o  sco red  h ig h e r  b o th  a s  a c to r s  and a  c l a s s  o f s o c ia l  
o b je c t  in  th e  N o n -S p e c ific  C o n tac t c a te g o ry . In  a d d i t io n ,  tw in -  
s in g le to n  s c o re  d i f f e r e n c e s  in  N o n -S p e c ific  C o n tac t w ere h ig h e r  a t  th e  
younger age  l e v e l  th a n  a t  th e  o ld e r  age  l e v e l ,
(3) In  c o n t r a s t  to  Group m ain e f f e c t s  f o r  P ro x im ity  and N o n -S p e c ific
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C o n ta c t, Group main, e f f e c t s  in  A pproach and W ithdraw  w ere n o t fo u n d . 
However, a t  b o th  age  l e v e l s ,  tw in s  sco red  h ig h e r  a s  s o c i a l  o b je c t s  
in  A pproach, and a  s im i la r  tre n d  was found f o r  W ithdraw  s c o r e s .  A lso , 
r e g a r d le s s  o f  s o c ia l  o b je c t ,  younger tw in s  sco red  h ig h e r  th a n  o ld e r  
tw in s  a s  i n i t i a t o r s  o f  A pproach and W ithdraw , Younger s in g le to n s  
sco red  low er th a n  o ld e r  s in g le to n s  a s  i n i t i a t o r s  o f  A pproach, and 
younger and o ld e r  s in g le to n s  showed s im i la r  l e v e l s  o f W ithdraw  s c o r e s ,
(4) F in a l ly ,  s in g le to n s  sco red  h ig h e r  in  V is u a l Regard th a n  d id  
tw in s , w ith  t h e i r  h ig h e s t  s c o re s  in  V is u a l Regard o f tw in s . Twins’ 
s c o re s  in  V isu a l Regard o f  s in g le to n s  w ere h ig h e r  th a n  t h e i r  s c o re s  
f o r  V isu a l Regard o f  t h e i r  c o tw in , and s in g le to n s  s c o re s  in  V is u a l 
Regard o f tw in s  w ere h ig h e r  th a n  t h e i r  s c o re s  in  V isu a l Regard o f 
each o th e r .
2 . C h a r a c t e r i s t i c s  o f s o c ia l  c o n ta c t .
O b je c t-c e n te re d  i n t e r a c t i o n s . W ith re g a rd  to  m o th e r -d ire c te d  
i n t e r a c t i o n s ,  a n a ly s i s  o f  s c o re s  in  th e  c a te g o ry  o f O ffe r  Toy to  
m other in d ic a te d  a  s i g n i f i c a n t  t re n d  f o r  Age x Group e f f e c t s  (p = .0 8 ) . 
Younger tw in s  sco red  h ig h e r  th a n  younger s in g le to n s  and o ld e r  
c h i ld r e n  in  t h i s  c a te g o ry .  No group  d i f f e r e n c e s  in  th e  c a te g o ry  
o f  O ffe r  Toy to  m other w ere fo u n d , P e r - s e s s io n  mean s c o re s  in  
A ccept Toy from  m other w ere l e s s  th a n  one and , t h e r e f o r e ,  w ere 
n o t  a n a ly z e d . M o th e r -d ire c te d  Take, R e s is t  T ake, and P a r a l l e l  
M a n ip u la tio n  o f Toys r a r e l y  o c c u r re d .
A n a ly ses  o f  c h i ld - d i r e c t e d  i n t e r a c t i o n s  in d ic a te d  a s ig n i ­
f i c a n t  Age x  Group x  O b jec t e f f e c t  in  P a r a l l e l  M an ip u la tio n  of 
Toys ( p < . 0 5 ) .  No Group o r  O b jec t m ain e f f e c t s  w ere o b ta in e d ,
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F ig u re  8 i l l u s t r a t e s  th e  mean s c o re s  f o r  t h i s  c a te g o ry  graphed  in  
th e  same manner a s  r e s u l t s  f o r  P ro x im ity  s c o re s  p re v io u s ly  d e s c r i ­
bed . These d a ta  show a s im i la r  p a t t e r n  o f r e s u l t s  to  th o s e  o f P rox­
im ity . The g ra p h  i l l u s t r a t e s  t h a t  younger tw in s  sco red  h ig h e r  in  
P a r a l l e l  M an ip u la tio n  o f Toys w ith  t h e i r  co tw in  (T-T) th a n  w ith  
s in g le to n s  (T -S ); how ever, a t  th e  o ld e r  age l e v e l ,  th e r e  was l i t t l e  
in d ic a t io n  th a t  tw in -c o tw in  s c o re s  d i f f e r e d  from tw in - s in g le to n  
s c o r e s .  S in g le to n  s c o re s  in  P a r a l l e l  M an ip u la tio n  o f Toys showed 
l e s s  d i f f e r e n c e  betw een S o c ia l  O b je c ts  by ag e  l e v e l ,  w ith  some 
in d ic a t io n  o f h ig h e r  s in g le to n - tw in  s c o re s  a t  th e  o ld e r  age  l e v e l  
(S-T v e r s u s  S - S ) . O v e ra l l ,  b o th  tw in s  and s in g le to n s  showed 
h ig h e r  s c o re s  in  P a r a l l e l  M an ip u la tio n  o f Toys a t  th e  o ld e r  age 
l e v e l  a s  compared to  th e  younger age l e v e l ,  w ith  l i t t l e  in d ic a t io n  
o f Group d i f f e r e n c e s  a t  th e  o ld e r  age l e v e l .  T w in-cotw in (T-T) 
s c o re s  showed l e s s  d i f f e r e n c e  by ag e  l e v e l  th a n  d id  s in g le to n -  
tw in  s c o re s  (S -T ) .
P e r - s e s s io n  mean s c o re s  f o r  c h i ld - d i r e c te d  O ffe r ,  A ccep t,
Take, R e s is t  Take, and Show Toys w ere l e s s  th a n  one; th e r e f o r e ,
ANOVA p ro c e d u re s  w ere n o t perform ed on th e s e  d a ta .  I n s p e c t io n  o f 
th e  d a ta  in d ic a te d  Take and R e s is t  Take w ere th e  m ost f r e q u e n t ly  
re c o rd e d  o f  th e s e  c a te g o r ie s .  The g r e a t  m a jo r i ty  o f  re c o rd in g s  
o f  th e s e  two c a te g o r ie s  w ere f o r  o n ly  one p a i r  o f  younger tw in s ,
G enera l a f f e c t i v e  q u a l i ty  o f c o n ta c t s , P e r - s e s s io n  mean s c o re s  
f o r  P o s i t iv e  C o n tac t and N eg a tiv e  C o n tac t w ere l e s s  th a n  one; th e r e ­
f o r e ,  ANOVA was n o t perfo rm ed  on th e s e  d a ta .  There w ere o n ly  28 
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F ig u re  8 . C h i ld - d i r e c te d  mean P a r a l l e l  M an ip u la tio n  o f  Toys s c o re s .
45
o f th e s e  w ere m o th e r -d i r e c te d ,  N eg a tiy e  C p n tac t was re c o rd ed  a t  th e  
same f re q u e n c y , y e t  th e  g r e a t  m a jo r i ty  o f  N eg a tiv e  C o n ta c ts  t h a t  oc­
c u rre d  w ere f o r  o n ly  one p a i r  o f younger tw in s , th e  same p a i r  p r e ­
v io u s ly  in d ic a te d  to  have shown a  r e l a t i v e l y  h ig h e r  in c id e n c e  o f Take 
and R e s is t  Take o f  Toys. The g r e a te r  in c id e n c e  o f N eg a tiv e  C o n tac t f o r  
t h i s  one p a i r  a ls o  seems to  have acco u n ted  f o r  a s i g n i f i c a n t  Age x 
Group t r e n d  in  Frown/Cry s c o re s  (p = .0 7 ) . F in a l ly ,  tw in - s in g le to n  sc o re  
d i f f e r e n c e s  in  Sm ile/L augh w ere n o t fou n d .
C o m m u n ica tiv e /ex p ressiv e  b e h a v io r . R e s u lts  in d ic a te d  th a t  o ld e r  
c h i ld r e n  sco red  h ig h e r  in  V e rb a l iz e  ( p < .0 5 )  and younger c h i ld r e n  sco red  
h ig h e r  in  V o c a liz e  (p < .0 5 ) ,  y e t  no group d i f f e r e n c e s  in  th e s e  d a ta  w ere 
fo u n d . N o n -v erb a l c a te g o r ie s  o f P o in t  and G e stu re  o c cu rred  too  i n f r e ­
q u e n tly  to  be a n a ly z e d .
I m i ta t i v e  b e h a v io r . T here was o n ly  one re c o rd in g  o f im i ta t iv e  be­
h a v io r  th ro u g h o u t th e  p la y  s e s s io n s .  T h is  was a  younger tw in 's I m i ta t i v e  
V o c a liz a t io n  o f h e r  c o tw in .
In  summary, few tw in - s in g le to n  d i f f e r e n c e s  w ere o b ta in e d  in  ana­
ly s e s  o f c a te g o r ie s  r e f l e c t i n g  g e n e ra l  c h a r a c t e r i s t i c s  o f  c h i l d r e n 's  
s o c i a l  c o n ta c t s .  T here  was a  low freq u en cy  o f o c c u rre n c e  f o r  s e v e ra l  
o f  th e  c a te g o r ie s  o f b e h a v io r .  Group d i f f e r e n c e s  in  m o th e r -d ire c te d  
i n t e r a c t io n s  w ere found in  o n ly  one c a te g o ry . A n a ly ses  o f  s c o re s  
in  Show Toy to  m other showed a  s i g n i f i c a n t  tre n d  in d ic a t in g  younger 
tw in s  sco red  h ig h e r  th a n  younger s in g le to n s  and o ld e r  c h i ld r e n ,  Ana­
ly s e s  o f  c h i ld - d i r e c t e d  c a te g o ry  s c o re s  in d ic a te d  th e  fo llo w in g ;
(1) Younger tw in s  sco red  h ig h e r  in  P a r a l l e l  M an ip u la tio n  of Toys
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w ith  t h e i r  co tw in  th e n  w ith  s in g le to n s ,  y e t  th e r e  was l i t t l e  in d ic a ­
t io n  o f a s im i la r  d i f f e r e n c e  f o r  o ld e r  tw in s , S in g le to n s 's c o r e s  in  
P a r a l l e l  M an ip u la tio n  o f Toys showed l e s s  d i f f e r e n c e  betw een s o c ia l  
o b je c t s  by age  l e v e l ,  w ith  some in d ic a t io n  o f  h ig h e r  s in g le to n -  tw in  
sc o re s  a t  th e  o ld e r  ag e  l e v e l .  Both tw in s  and s in g le to n s  showed 
h ig h e r  P a r a l l e l  M an ip u la tio n  o f Toys s c o re s  a t  th e  o ld e r  age l e y e l  
a s  compared to  th e  younger age  l e v e l ,  y e t  tw in -c o tw in  s c o re s  showed 
l e s s  d i f f e r e n c e  by ag e  l e v e l  in  com parison  to  s in g le to n - tw in  s c o re s ,  
There was l e s s  d i f f e r e n c e  betw een g roups a t  th e  o ld e r  age  l e v e l  th an  
a t  th e  younger age  l e v e l .
(2) T here was a tre n d  f o r  younger tw in s  to  s c o re  h ig h e r  in  
Frown/Cry in  com parison  to  younger s in g le to n s  and o ld e r  c h i ld r e n .  
However, in s p e c t io n  o f th e  d a ta  in d ic a te d  t h i s  r e s u l t  was l i k e l y  
in f lu e n c e d  by th e  b e h av io r of o n ly  one p a i r  o f younger tw in s  who 
acco u n ted  f o r  m ost o f th e  o c c u rre n c e s  o f Take and R e s is t  Take o f 
Toys and N eg a tiv e  C o n ta c t.
S e l f - d i r e c te d  b e h av io r
No s i g n i f i c a n t  group d i f f e r e n c e s  w ere found f o r  s c o re s  o f  Mani­
p u la te  S e lf  o r O ra l C o n tac t w ith  S e lf  a t  e i t h e r  age  l e v e l .
O b je c t - d i r e c te d  b e h a v io r
Twins sco red  h ig h e r  th a n  s in g le to n s  on M an ip u la te  Toy (p <.,01) 
a t  b o th  age  l e v e l s .  S ig n i f i c a n t  Group m ain e f f e c t s  f o r  O ra l C o n tac t 
w ith  Toy and C arry  Toy w ere n o t founc^ The p e r - s e s s io n  mean s c o re s  
f o r  Throw Toy w ere l e s s  th a n  one , t h e r e f o r e ,  th e s e  d a ta  were n o t 
a n a ly z e d .
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P la y  p o s tu re  and movement
Twins showed low er s c o re s  th a n  s in g le to n s  in  th e  c a te g o ry  o f 
S tand (p K .01 ) and a s i g n i f i c a n t  t r e n d  f o r  h ig h e r  s c o re s  in  S i t  
(p= .08) a t  b o th  ag e  l e v e l s .  T here  w ere no Group m ain e f f e c t s  f o r  
S q u a t, C raw l, o r  W alk. C a te g o r ie s  o f P ro n e , Supine^ and Run were 
re c o rd e d  to o  in f r e q u e n t ly  to  be a n a ly z e d .
N o n - s t a t i s t i c a l  co m p ariso n s  o f  i n t e r e s t
In  v iew  o f th e  p re v io u s ly  d e s c r ib e d  tw in - s in g le to n  d i f f e r e n c e s  
in  b o th  m o th e r -d ire c te d  and c h i ld - d i r e c te d  c a te g o r ie s  o f  P ro x im ity  
and A pproach, i t  i s  o f i n t e r e s t  to  i n t e g r a t e  th e s e  r e s u l t s  in  o rd e r  
to  p ro v id e  a more com prehensive  v ie w p o in t o f  th e  d a ta  from  w hich to  
i n t e r p r e t  th e  s i g n i f i c a n t  f in d in g s .  T h is  can be accom plished  by 
g rap h in g  m o th e r -d ire c te d  and c h i ld - d i r e c te d  c a te g o ry  s c o re  means on 
th e  same a x is  so t h a t  in s p e c t io n  o f th e  p a t te r n in g  o f s c o re s  a c ro s s  
th e  th r e e  a v a i l a b le  s o c i a l  o b je c t s — m o th e rs , tw in s  > an<* s in g le to n s — 
can be made.
F ig u re s  9A and 9B i l l u s t r a t e  d a ta  f o r  P ro x im ity  and A pproach, 
r e s p e c t iv e ly .  In  each  f i g u r e ,  th e  s c o re  means f o r  younger and o ld ­
e r  tw in s  (T) and s in g le to n s  (S) have been graphed by s o c ia l  o b je c t .  
M o th e r -d ire c te d  s c o re  means (M) a r e  re p re s e n te d  by s t r ip e d  b a r s ,  and 
c h i ld - d i r e c t e d  sc o re  means a r e  r e p re s e n te d  by u n s t r ip e d  b a r s .  The 
dashed b a rs  r e p r e s e n t  th e  a v e rag e  f o r  th e  two c h i ld  s o c ia l  o b je c ts  
in  each  s i t u a t i o n .  The f i g u r e s  p ro v id e  an  i n t e g r a t io n  o f  f in d in g s  
f o r  Age x Group e f f e c t s  f o r  m o th e r -d i re c te d  b e h ay io r and Age x  Group 
x O b jec t e f f e c t s  f o r  c h i ld - d i r e c te d  b e h a v io r .  S t a t i s t i c a l  com pari­






F igu re  9A. Mean Proxim ity  sco res  by s o c ia l  
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F igure 9B. Mean Approach sco res  by s o c ia l  
o b je c t f o r  tw ins and s in g le to n s . co
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b ined  r e s u l t s  a r e  p re s e n te d  p r im a r i ly  a s  an i l l u s t r a t i o n  o f th e  
betw een group and w ith in -g ro u p  p a t te r n in g  o f s c o re s  by s o c ia l  
o b je c t ,  and to  i l l u s t r a t e  th e  r e l a t i o n s h ip  betw een P ro x im ity  and 
A pproach s c o re  p a t t e r n s .  In  making com p ariso n s , i t  shou ld  be k e p t 
in  mind t h a t  m o th e r -d ire c te d  and c h i ld - d i r e c te d  s c o re s  and P ro x im ity  
and A pproach s c o re s  have d i f f e r e n t  d i s t r i b u t i o n s .
F ig u re  9A p r e s e n ts  P ro x im ity  s c o re  m eans. In  com paring m others  
( s t r ip e d  b a rs )  v e rs u s  c h i ld  p lay m ates  (u n s tr ip e d  b a rs )  a s  s o c ia l  
o b je c t ,  i t  can  be seen  t h a t  younger c h i ld r e n  g e n e r a l ly  sco red  h ig h e r  
in  P ro x im ity  to  m other th a n  in  P ro x im ity  to  c h i ld  p la y m a te s , and 
o ld e r  c h i ld r e n  g e n e r a l ly  sco red  h ig h e r  in  P ro x im ity  to  c h i ld  p la y ­
m ates th a n  in  P ro x im ity  to  t h e i r  m o th e rs . The p re v io u s ly  d e sc r ib e d  
group d i f f e r e n c e  in  P ro x im ity  to  m other i s  shown by th e  s t r ip e d  b a r s .  
Twins sco red  low er in  P ro x im ity  to  t h e i r  m o th ers  th an  d id  s in g le to n s  
a t  b o th  age  l e v e l s .  F u therm ore , v i s u a l  in s p e c t io n  in d ic a te s  t h a t  
a t  th e  younger age  l e v e l  tw in s  showed a s m a lle r  d i f f e r e n c e  betw een 
m o th e r -d ire c te d  and c h i ld - d i r e c te d  ( dashed b a rs )  P ro x im ity  s c o re s  
in  com parison  to  s in g le to n s ,  su g g e s tin g  tw in s ’ P ro x im ity  s c o re  m agni^ 
tu d e s  w ere g e n e r a l ly  more s im i la r  th a n  s in g le to n s  a c o r s s  th e  a v a i l ­
a b le  s o c ia l  o b je c t s  (M -T-S). I t  a l s o  a p p ea rs  t h a t  younger tw in s  
s c o re s  f o r  P ro x im ity  to  t h e i r  co tw in  (T-T) w ere g e n e r a l ly  a s  h ig h  
o r h ig h e r  th a n  t h e i r  s c o re s  in  P ro x im ity  to  t h e i r  m other (T-M), and 
w ere s im i la r  in  m agn itude  a c ro s s  age  l e v e l s .  The tw in - s in g le to n  
s c o re  d i f f e r e n c e s  show a d i f f e r e n t  p a t t e r n  a t  th e  o ld e r  ag e  l e v e l .
In  com paring m other v e rs u s  c h i ld  p lay m ates  a s  s o c ia l  o b je c t , ' i t  can
be seen  t h a t  o ld e r  tw in s  show a g r e a t e r  d i f f e r e n c e  th a n  do
o ld e r  s in g le to n s .  The d i f f e r e n c e  in  th e  p a t t e r n  o f s c o re s  by age
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l e v e l  a p p e a rs  a s s o c ia te d  w ith  tw in s  g r e a te r  d e c re a se  in  P ro x im ity  
to  m other s c o re s  and h ig h e r  s c o re s  f o r  tw in s  and s in g le to n s  in  P ro ­
x im ity  to  each  o th e r .  I n  com pairing  tw in -c o tw in  (T-T) w ith  tw in -  
m other (T-M) s c o re s  by age  l e v e l ,  i t  a p p e a rs  t h a t  tw in -c o tw in  s c o re s  
show s im i la r  l e v e l s  (o r  s l i g h t l y  in c re a s e d )  w ith  a g e , a s  tw in -m o th er 
s c o re s  d e c re a se  s u b s t a n t i a l l y .
F ig u re  9B shows m o th e r -d i re c te d  and c h i ld - d i r e c t e d  Approach 
mean s c o r e s .  In  com p airin g  m other v e rs u s  c h i ld  p lay m ates  a s  s o c ia l  
o b je c t ,  i t  a p p e a rs  t h a t  b o th  younger tw in s  and s in g le to n s  g e n e r a l ly  
sco red  h ig h e r  in  A pproach to  m o th e r, y e t  t h e r e  i s  l i t t l e  d i f f e r e n c e  
in  th e  m agn itude  o f m o th e r-  v e r s u s  c h i ld - d i r e c te d  s c o re s  a t  th e  o ld e r  
age l e v e l .  The o ld e r - a g e - l e v e l  p a t t e r n  h e re  c o n t r a s t s  w ith  th e  s c o re  
p a t t e r n  f o r  P ro x im ity , w hich shows h ig h e r  c h i ld - d i r e c te d  s c o re s  f o r  
o ld e r  in  com parison  to  younger c h i ld r e n .  Thus, i t  a p p e a rs  t h a t  o ld e r  
c h i ld r e n  o f te n  m a in ta in e d  P ro x im ity  to  th e  c h i ld  th e y  ap p ro ach ed .
The g rap h  a ls o  s u g g e s ts  t h a t  a t  th e  younger age l e v e l ,  tw in s  and 
s in g le to n s  showed s im i la r  d i f f e r e n c e s  in  t h e i r  m o th e r -d i re c te d  v e rs u s  
c h i ld - d i r e c te d  A pproach s c o re s  (com pare s t r ip e d  b a r s  to  dashed 
b a rs  f o r  each  g ro u p ) . T h is  sm a ll tw in - s in g le to n  d i f f e r e n c e  c o n t r a s t s  
w ith  l a r g e  s c o re  d i f f e r e n c e s  f o r  P ro x im ity  s c o r e s ,  su g g e s tin g  tw in s  
re c e iv e d  low er P ro x im ity  s c o re s  p e r  each  Approach to  t h e i r  m o th e r.
F ig u re  9B a l s o  shows th e  p re v io u s ly  d e sc r ib e d  Age x Group e f f e c t s  
f o r  A pproach (dashed  b a r s  f o r  each  group  by ag e  l e v e l ) , The g rap h  
shows th e  in f lu e n c e  o f th e  n o n - s ig n i f i c a n t  Age x  Group x O b jec t e f f e c t s  
on th e  p a t t e r n  o f  r e s u l t s  o b ta in e d . From in s p e c t io n  o f t h i s  g ra p h ,
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i t  a p p e a rs  t h a t  in  com parison  to  o ld e r  tw in s , younger tw in s  g e n e r a l ly  
showed h ig h e r. A pproach s c o re s  to  b o th  t h e i r  co tw in  ( T - T )  and th e  
s in g le to n s  (T -S )j how ever, th e r e  was a  g r e a te r  d e c re a s e  in  th e  tw in -  
co tw in  s c o re s  by age  l e v e l .  O lder tw in s  show v e ry  s im i la r  A pproach 
s c o re  m ag n itudes a c r o s s  s o c i a l  o b je c t s  (M -T-S). W ith re g a rd  to  s in g le ­
to n s ,  b o th  younger and o ld e r  s in g le to n s  show h ig h e r  A pproach s c o re s  
f o r  tw in s  a s  s o c i a l  o b j e c t ,  and o ld e r  s in g le to n s  show h ig h e r  s c o re s  
th an  younger s in g le to n s  (S -T  v e r s u s  S -S ) , Thus, i t  a p p ea rs  t h a t  th e  
Age x  Group i n t e r a c t i o n  f o r  Approach i s  a s s o c ia te d  w ith  h ig h e r  tw in - 
co tw in  s c o re s  a t  th e  younger v e r s u s  o ld e r  ag e  l e v e l ,  and h ig h e r  
s in g le to n - tw in  s c o re s  a t  th e  o ld e r  v e rs u s  younger age  l e v e l ,  The 
g rap h  a ls o  shows th a t  younger tw in - s in g le to n  (T-S) A pproach s c o re s  
w ere g e n e r a l ly  s im i la r  to  younger s in g le to n - tw in  (S-T) s c o r e s ,  and 
o ld e r  tw in - s in g le to n  (T-S) s c o re s  w ere g e n e r a l ly  s im i la r  to  s in g le to n -  
s in g le to n  (S -S) s c o r e s .  I t  sho u ld  be k e p t in  mind t h a t  th e  s c o re  
d i f f e r e n c e s  r e p re s e n te d  h e re  a r e  sm a ll and n o n - s ig n i f i c a n t  f o r  th e  
o v e r a l l  i n t e r a c t i o n .
D isc u ss io n
A n alyses o f  o b s e r v a t io n a l  d a ta  in d ic a te d  th a t  tw in s  and s in g le ­
to n s  d i f f e r e d  in  th e  p a t te r n in g  and c h a r a c t e r i s t i c s  o f  t h e i r  s o c ia l  
b e h av io r in  a  p lay g ro u p  s i t u a t i o n  w ith  t h e i r  m o th ers  p r e s e n t .  Twin- 
s in g le to n  d i f f e r e n c e s  w ere found in  b o th  m o th e r -d ire c te d  and c h i l d -  
d i r e c te d  s o c ia l  c o n ta c t s .  These d i f f e r e n c e s  w ere m ost e v id e n t in  
com paring th e  b e h a v io r  o f  th e  c h i ld r e n  a t  th e  younger v e rs u s  o ld e r  
age  l e v e l  s tu d ie d  (a p p ro x im a te ly  two y e a r s  and th r e e  y e a r s  o f a g e , 
r e s p e c t i v e l y ) .
O b se rv a tio n s  o f  m o th e r -d i re c te d  b e h a v io r  in d ic a te d  tw in s  m ain­
ta in e d  p ro x im ity  and c o n ta c t  w ith  t h e i r  m o th ers  s u b s t a n t i a l l y  l e s s  
th a n  d id  s in g le to n  c h i ld r e n ,  d e s p i t e  s im i la r  r a t e s  o f ap p ro ach es  to ,  
and w ith d ra w a ls  from t h e i r  m o th ers  d u rin g  th e  p la y  s e s s io n s .  Bpth 
tw in s  and s in g le to n s  d e c re a se d  ap p ro ach es  to  and w ith d raw a ls  from  
t h e i r  m o th ers  w ith  a g e , y e t  tw in s  showed a  g r e a te r  d e c re a se  w ith  age 
th a n  d id  s in g le to n s .  In  com paring m o th e r -d ire c te d  v e r s u s  c h i l d -  
d i r e c te d  b e h a v io r , i t  was n o ted  t h a t  tw in s  tended  to  m a in ta in  p ro x i­
m ity  to  t h e i r  co tw in s  a s  o f te n  o r more o f te n  th a n  th e y  m a in ta in ed  
p ro x im ity  to  t h e i r  m o th e rs . In  a d d i t io n ,  compared to  younger s in g le ­
to n s ,  younger tw in s  ten d ed  to  show l e s s  d i f f e r e n c e  in  m a in ta in in g  
p ro x im ity  to  t h e i r  m other v e rs u s  t h e i r  c h i ld  p la y m a tes .
The o b serv ed  group d i f f e r e n c e s  in  m o th e r -d ire c te d  b e h a v io r  sug­
g e s t  t h a t  tw in s  w ere m ore s e c u re  in  th e  p lay g ro u p  s i t u a t i o n  th a n  
w ere s in g le to n  c h i ld r e n  a n d , th e r e f o r e ,  sp en t l e s s  tim e  n e a r  to  and 
in  p h y s ic a l  c o n ta c t  w ith  t h e i r  m o th e rs . I t  has  been observ ed  th a t  
young c h i ld r e n  show in c re a s e d  p ro x im ity — and c o n ta c t-m a in ta in in g
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b e h av io r in  n o v e l s i t u a t i o n s  in  r e a c t io n  to  t h e i r  u n c e r ta in ty  o r  w a r i­
n e s s ,  and t h a t  t h i s  ten d en cy  d e c re a s e s  w ith  a g e . In  th e  p la y  group 
s e t t i n g  o f th e  p re s e n t  s tu d y , w hich in c lu d e d  u n f a m il ia r  p e e r s ,  a d u l t s ,  
and o b je c t s ,  b o th  tw in s  and s in g le to n s  ten d ed  to  ap p ro ach  and m a in ta in  
p ro x im ity  to  t h e i r  m o th e rs  more f r e q u e n t ly  a t  th e  younger ag e  l e v e l  
th a n  a t  th e  o ld e r  ag e  l e v e l .  However, tw in s  showed a  g r e a te r  d e c re a se  
in  t h i s  ten d en cy  th a n  d id  s in g le to n s  and a ls o  m a in ta in ed  p ro x im ity  to  
t h e i r  m other l e s s  th a n  s in g le to n s  a t  b o th  age l e v e l s .  T h is p a t t e r n  o f 
b e h a v io r  s u g g e s ts  tw in s  w ere more s e c u re . The f in d in g  th a t  tw in s  m ain­
ta in e d  p ro x im ity  w ith  t h e i r  co tw in  a s  o f te n  o r m ore o f te n  a s  w ith  t h e i r  
m other s u g g e s ts  t h a t  c o tw in s  p lay ed  an  Im p o rtan t r o l e  in  m o d u la tin g  
tw in s ' m o th e r -d ire c te d  b e h a v io r ,  Twins may have p ro v id ed  each  o th e r  
w ith  a  secondary  " s e c u re  b ase"  ( e . g . ,  A insw orth , 1969) from w hich to  
f u n c t io n  s o c i a l l y  w i th in  th e  n o v e l p la y  group s i t u a t i o n ,  p a r t i c u l a r l y  
a t  th e  younger age l e v e l .
The n o tio n  th a t  tw in s  a f fo rd  each  o th e r  s e c u r i ty  away from t h e i r  
m o th e rs  i s  c o n s i s te n t  w ith  Sam uels’ (1980) f in d in g s  o f s im i la r  e f f e c t s  
p re - s c h o o l  a g e , n o n -tw in  c h i ld r e n  have on t h e i r  in f a n t  s i b l i n g s .
Sam uels found t h a t  tw o -y e a r-o ld  in f a n t s  showed in c re a s e d  e x p lo ra to ry  
p la y  away from  t h e i r  m o th e rs  in  an  u n f a m il ia r  s e t t i n g  (backyard  o f a  
p r i v a t e  home) when in  th e  p re se n c e  o f t h e i r  o ld e r  s ib l i n g s .  I n f a n ts  
l e f t  t h e i r  m o th ers  more r e a d i l y ,  s tay e d  away lo n g e r ,  and engaged in  
more o b je c t  m a n ip u la tio n  a t  lo c a t io n s  rem ote  from  t h e i r  m o thers  when 
an  o ld e r  s ib l in g  was p r e s e n t  th a n  when th e  s ib l in g  was a b s e n t ,  i n  a 
s im i la r  m anner, tw in s  may in c re a s e  each  o th e rs ' e x p lo ra t io n  and p la y  
in  n o v e l s i t u a t i o n s  and re d u c e  t h e i r  need to  m a in ta in  c o n ta c t  w ith
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t h e i r  m o th e rs . M oreover, s in c e  tw in s ' d ev e lo p m en ta l l e y e l s  e r e  l i k e l y  
to  be m ore s im i la r  th a n  s ib l i n g  p a i r s  spaced  in  a g e , tw in s  may be 
m ore in c l in e d  to  engage in  th e  same p la y  a c t i v i t y  to g e th e r  f o r  a  lo n g ­
e r  p e r io d  o f tim e  th a n  in  th e  c a s e  f o r  o th e r  s ib s h ip s .
A lthough  tw in s  w ere in  p ro x im ity  to  t h e i r  m o th ers  l e s s  o f te n  
th a n  w ere s in g le to n  c h i ld r e n ,  t h e r e  was no e v id en ce  to  su g g e s t th e y  
a ls o  i n t e r a c t e d  l e s s  w ith  t h e i r  m o th e rs . Twins and s in g le to n s  showed 
s im i la r  r a t e s  o f  m o th e r -d i re c te d  A pproach , V is u a l R egard , o r  O ffe r  
o f  Toys. In  a d d i t io n ,  younger tw in s  showed a ten d en cy  to  Show Toys 
to  t h e i r  m o th e rs  m ore th a n  d id  younger s in g le to n s .  T h e re fo re , i t  
a p p e a rs  t h a t  th e  tw in - s in g le to n  d i f f e r e n c e s  in  m o th e r -d i re c te d  p ro x ­
im ity  and c o n ta c t  w ere a s s o c ia te d  m ore w ith  d i f f e r e n c e s  in  r e ­
l a t i v e  s e c u r i ty  r a t h e r  th a n  a ten d en cy  f o r  tw in s  to  i n t e r a c t  w ith  
t h e i r  m o th ers  l e s s  o f te n  th a n  th e  s in g le to n  c h i ld r e n .  Thus, th e s e  
r e s u l t s  do n o t  su p p o rt th e  n o tio n  o f  L y tto n  je t a l .  (1977) and o th e r s  
t h a t  tw in s  e x h ib i t  m ore a tta c h m e n t b e h a v io r  tow ard t h e i r  m o th e rs , 
y e t  i n t e r a c t  w ith  t h e i r  m o th e rs  l e s s  th a n  s in g le b o rn  c h i ld r e n  s in c e  
th e y  spend m ore tim e  to g e th e r  away from  t h e i r  m o th e rs . T h is  was n o t 
o b serv ed  in  th e  p r e s e n t  p lay g ro u p  s i t u a t i o n .
R e s u l ts  f o r  c h i ld - d i r e c t e d  s o c ia l  b e h a v io r  in d ic a te d  c h i ld r e n  
in c re a s e d  in  t h e i r  s o c i a l  c o n ta c ts  and i n t e r a c t i o n  w ith  each  o th e r  
w ith  a g e , w hich  c o rre sp o n d ed  w ith  d e c re a s e s  in  m o th e r -d i re c te d  b e ­
h a v io r .  T w in -s in g le to n  d i f f e r e n c e s  w ere e v id e n t in  com paring th e  
p a t t e r n  o f  b e h a v io r  a t  th e  younger v e r s u s  o ld e r  age  l e v e l ,  O bser­
v a t io n a l  d a ta  in d ic a te d  younger tw in s  p lay ed  n e a r  t h e i r  co tw in s  
and m a n ip u la ted  th e  same to y  w ith  them m ore o f te n  th a n  w ith  s in g le -
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to n  c h i ld r e n .  However, o ld e r  tw in s  p lay ed  n e a r  s in g le to n  c h i ld r e n  
and m an ip u la ted  to y s  w ith  them a s  o f te n  a s  w ith  t h e i r  cotw in*
Both younger and o ld e r  s in g le to n  c h i ld r e n  p lay ed  n e a r  tw in s  and 
m an ip u la ted  to y s  w ith  them more o f te n  th a n  w ith  each  o th e r .  T here  
was l i t t l e  in d ic a t io n  o f tw in - s in g le to n  d i f f e r e n c e s  in  o b je c t -  
c e n te re d  i n t e r a c t io n  a t  th e  o ld e r  age l e v e l ,
The g e n e ra l  p a t t e r n  o f th e s e  r e s u l t s  in d ic a te  tw in s  w ere in ­
v o lv ed  in  c h i ld - d i r e c te d  s o c i a l  c o n ta c t  and i n t e r a c t io n  more o f te n  
th a n  w ere s in g le to n s .  T h is  r e s u l t  was a ls o  r e f l e c t e d  in  d a ta  f o r  
c a te g o r ie s  o f  Approach and W ithdraw . Twins w ere th e  m ost f r e q u e n t ly  
approached  c h i ld r e n  f o r  s o c i a l  c o n ta c t  i n i t i a t e d  by b o th  t h e i r  co­
tw in s  and s in g le to n  p e e r s ,  and th e  d a ta  f o r  w ith d raw a l showed a  s im ir  
l a r  t r e n d .  Twins w ere a l s o  v i s u a l l y  re g a rd ed  by s in g le to n s  more th an  
s in g le to n s  v i s u a l l y  re g a rd e d  each  o th e r  and more th an  tw in s  v i s u a l l y  
re g a rd e d  s in g le to n s .  D e sp ite  th e s e  d i f f e r e n c e s ,  tw in s  and s in g le to n s  
i n i t i a t e d  ap p ro ach es  a t  s im i la r  r a t e s .  Thus, i t  a p p e a rs  tw in s  w ere 
o f te n  th e  'c e n t e r '  o f c h i ld  s o c ia l  i n t e r a c t i o n  in  th e  p lay g ro u p  s i t u a ­
t i o n .  S in c e  tw in s  p la y ed  n e a r  each  o th e r  o f te n  a t  b o th  age  l e v e l s ,  
th e  p a t t e r n  o f s o c i a l  c o n ta c ts  t h a t  was o f te n  ob serv ed  was a  'c l u s t e r ­
in g ' around tw in s  in  w hich one o r  b o th  o f th e  s in g le to n s  jo in e d  tw in s  
a s  th e y  p lay ed  w ith  th e  same to y  o r  p lay ed  n e a r  tw in s  w ith  a n o th e r  to y ,
A f u l l e r  u n d e rs ta n d in g  o f tw in - s in g le to n  d i f f e r e n c e s  in  c h i l d -  
d i r e c te d  i n t e r a c t i o n  was g a in ed  by v iew ing  th e  o y e r a l l  p a t t e r n  o f 
s o c i a l  c o n ta c ts  made a c r o s s  th e  th r e e  a v a i l a b l e  c la s s e s  o f  s o c ia l  
p a r tn e r s :  m o th e rs , tw in s , and s in g le to n s .  S in ce  tw in s  and s in g le to n s  
d i f f e r e d  s i g n i f i c a n t l y  in  t h e i r  am ounts o f  p ro x im ity -m a in ta in in g  b e h ay io r
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tow ard t h e i r  m o th e rs , i t  i s  l i k e l y  th e y  a ls o  d i f f e r e d  in  t h e i r  a v a i l ­
a b i l i t y  f o r  s o c ia l  c o n ta c t  w ith  o th e r  c h i ld r e n .  Twins m a in ta in ed  
p ro x im ity  to  t h e i r  m o th ers  l e s s  o f te n  th a n  d id  s in g le to n s  a t  b o th  age  
l e v e l s  an d , t h e r e f o r e ,  w ere more a v a i l a b le  a s  p a r tn e r s  f o r  i n t e r a c t io n  
betw een c h i ld r e n .  In  a d d i t io n ,  s in c e  tw in s  o f te n  p lay ed  n e a r  each  
o th e r ,  i t  may be t h a t  th e y  composed a c o n s i s t e n t ,  ’p re -e s ta b l is h e d *  
p la y  dyad w hich s in g le to n s  ten d ed  to  j o i n  o r  p la y  n e a r  in  p re fe re n c e  
to  fo rm ing  a  dyad w ith  a s in g le to n  c h i ld  (and p o s s ib ly  in  p re fe re n c e  
to  p la y in g  a lo n e ) . I t  a l s o  m ust be ta k en  in to  c o n s id e r a t io n  th a t  
tw in s ’ s i m i l a r i t y  in  a p p ea ran ce  may have made them m ore a t t r a c t i v e  
s o c ia l  p a r tn e r s  th a n  w ere s in g le to n s  to  each  o th e r .  T h is  n o tio n  r e ­
c e iv e s  some su p p o rt from  th e  p a t t e r n  o f r e s u l t s  f o r  V is u a l R egard .
I t  can  be in f e r r e d  from  th e s e  f in d in g s  t h a t  tw in s  d id  n o t i s o l a t e  
th em se lv es  from  s o c ia l  i n t e r a c t i o n  w ith  o th e r  c h i ld r e n .  P ro x im ity -  
m a in ta in in g  b e h av io r in v o lv e s  th e  m u tua l p a r t i c i p a t i o n  o f s o c ia l  
p a r tn e r s ;  t h e r e f o r e ,  s in c e  tw in s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  from 
s in g le to n s  in  t h e i r  r a t e s  o f c h i ld - d i r e c te d  w ith d ra w a ls , i t  can be 
assumed th a t  th e y  w ere r e c e p t iv e  to  s in g le to n s ' s o c ia l  ap p ro ach es  and 
i n t e r a c t i o n  w ith  them . In  a d d i t io n ,  tw in s  showed r a t e s  o f s o c ia l  
app ro ach  w hich w ere s im i la r  to  s in g le to n s  a t  b o th  ag e  l e v e l s .  Thus, 
th e s e  r e s u l t s  do n o t su p p o rt th e  p o s i t io n  th a t  tw in sh ip  s i g n i f i c a n t l y  
re d u c e s  th e  amount o f  tw in s ' i n t e r a c t i o n  w ith  t h e i r  p e e r s  ( e , g . ,  Kim, 
e t  a l . , 1969 ). D e s p ite  th e  f in d in g  th a t  tw in s  do p la y  n e a r  each  
o th e r  o f te n  in  a p lay g ro u p  s i t u a t i o n ,  i t  a p p e a rs  th e y  rem ain  r e c e p t iv e  
to  i n t e r a c t i o n  w ith  o th e r  playm ates^ even a t  th e  tw o -y e a r-o ld  age l e v e l .
A lthough  tw in s  and s in g le to n s  made s o c ia l  c o n ta c ts  and m an ip u la ted
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to y s  to g e th e r  o f t e n ,  th e r e  was a low in c id e n c e  o f more d ijr e c t  form s 
o f i n t e r a c t i o n ,  such  a s  to y  in te rc h a n g e s  ( e , g , ,  O ffe r Toy, Show Toy) 
f o r  b o th  g ro u p s , A low in c id e n c e  o f to y -c e n te re d  i n t e r a c t io n  i s  n o t 
an uncommon f in d in g  in  la b o r a to r y  s tu d ie s  o f young c h i ld r e n ’ s s o c ia l  
b e h a v io r . H igher l e v e l s  o f  i n t e r a c t i o n  have been observed  in  more 
f a m i l i a r  s e t t i n g s  o r  a f t e r  c h i ld r e n  have had th e  o p p o r tu n i ty  to  b e ­
come more a c q u a in te d  w ith  each  o th e r  th ro u g h  re p e a te d  ex p o su re  ( e , g , ,  
Cohen & Tom linson-K easy, 1980; D oyle , C onno lly , & R iv e s t ,  1980). 
A p p a re n tly , th e  two p la y  s e s s io n s  employed in  t h i s  s tu d y  w ere n o t 
enough f o r  c h i ld r e n  to  become s u f f i c i e n t l y  f a m i l i a r  f o r  m ore d i r e c t  
form s of i n t e r a c t i v e  b e h a v io r  to  d e v e lo p ; th e r e f o r e ,  i n t e r a c t io n  was 
l im i te d  to  th e  m ore g lo b a l  a s p e c t  o f P a r a l l e l  M an ip u la tio n  o f Toys,
Due to  th e  low in c id e n c e  o f o th e r  form s o f i n t e r a c t i v e  b e h av io r 
w hich d i s t i n g u i s h  th e  i n i t i a t o r  and r e c ip r o c a to r  o f  th e  to y -c e n te re d  
in te rc h a n g e s ,  th e s e  d a ta  do n o t p ro v id e  a b a s i s  f o r  making in fe re n c e s  
ab o u t th e  f i n e r  c h a r a c t e r i s t i c s  o f tw in s 'a n d  s in g le to n s 'a g e -m a te  i n t e r ­
a c t io n s .
In  c o n c lu s io n , r e s u l t s  o f t h i s  s tu d y  in d ic a te  th a t  young tw in s  
and s in g le to n s  d i f f e r  in  t h e i r  m o th e r -d i re c te d  and c h i ld - d i r e c te d  s o c ia l  
b e h a v io r . The d i f f e r e n c e s  o b serv ed  su g g es ted  th a t  tw in sh ip  a f f o r d s  
tw in s  s e c u r i ty  away from  t h e i f  m o th e rs  in  a n o v e l p la y  s e t t i n g .  In  
a d d i t io n ,  s in c e  tw in s  do p la y  n e a r  each  o th e r  o f t e n ,  th ey  may a t t r a c t  
o th e r  c h i ld r e n  to  p la y  w ith  o r  n e a r  them , p e rh a p s  b ecau se  th e y  p ro y id e  
a p r e - e s t a b l i s h e d  p la y  dyad o r  ap p ea r to  be s p e c ia l  ty p e s  o f c h i ld r e n .
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O b se rv a tio n s  o f tw in  s o c ia l  b e h av io r in  t h i s  s tu d y  do n o t su p p o rt 
th e  n o tio n  th a t  tw in sh ip  in c re a s e s  a tta ch m e n t b e h a v io r , o r  d e c re a se s  
m o th e r-c h ild  and p e e r  i n t e r a c t i o n ,  a s  has been su g g es ted  by th e  o b s e r ­
v a t io n s  o f  o th e r  in v e s t i g a to r s  ( e . g . ,  B urlingham , 1952; L y tto n  e t  a l . ,
1977; Kim e t  a l . ,  1 9 6 9 ). On th e  c o n t r a r y ,  in  a  p lay g ro u p  s e t t i n g ,  
w hich in  some ways s im u la te s  n a t u r a l i s t i c  s i t u a t i o n s ,  tw in s  in t e r a c t e d  
w ith  p e e r s  f a i r l y  f r e q u e n t ly  and a ls o  d i r e c te d  l e s s  a t ta c h m e n t- l ik e  
b eh av io r tow ard t h e i r  m o th ers  th a n  d id  s in g le to n s .  P erh ap s th e  m ost 
im p o rtan t c o n t r ib u t io n  o f th e s e  f in d in g s , th e n ,  i s  to  p ro v id e  a more 
f a v o ra b le  v iew  o f th e  s o c i a l  consequences o f  tw in s h ip . P rev io u s  
s tu d ie s  and p o p u la r  s p e c u la t io n  have g e n e r a l ly  em phasized th e  n e g a t iv e  
s o c ia l  consequences w hich r e s u l t  from  tw in s h ip . The d a ta  p re s e n te d  
h e re ,  in  c o n ju n c tio n  w ith  th o s e  o f Koch (1 9 6 6 ), su g g es t th e r e  i s  l i t t l e  cau se  
f o r  a la rm . A lthough  tw in sh ip  in f lu e n c e s  in  e a r ly  s o c ia l  b e h a v io r  a r e  
e v id e n t ,  th e  tw in - s in g le to n  d i f f e r e n c e s  observed  h e re  w ere no more 
s t r i k i n g  th an  t h a t  ex p ec ted  f o r  o th e r  s ib s h ip s  in  w hich p a i r  members 
a r e  c lo s e  in  ag e .
R e s u lts  o f  th e  p r e s e n t  in v e s t ig a t io n  su g g es t s e v e ra l  d i r e c t i o n s  
f o r  f u tu r e  s tu d ie s  o f th e  s o c i a l  b e h a v io r  o f  tw in s . F i r s t ,  th e  r o l e  
o f tw in sh ip  in  th e  m a te rn a l a tta ch m e n t p ro c e ss  m e r i t s  c lo s e r  a n a ly s i s .
I t  cou ld  be p a r t i c u l a r l y  in fo rm a tiv e  to  co nduct a d e t a i l e d  s tu d y  o f 
tw in s ' e a r ly  r e l a t i o n s h i p  w ith  each  o th e r  to  d e te rm in e  i f  i t  c o n s t i t u t e s  
a secondary  a tta ch m e n t r e l a t i o n s h ip  and to  d e te rm in e  how i t  r e l a t e s  to  
tw in s ’ p rim ary  a tta c h m e n t to  t h e i r  m o th e rs , D eets  (1974a) h as  su g g es ted  
th a t  tw in - s ib l in g s  may p la y  an im p o rtan t r o l e  in  tw in s ’ a tta ch m e n t r e ­
la t i o n s h ip  w ith  t h e i r  m o th e rs .
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I t  h as  been p re v io u s ly  ob serv ed  th a t  in f a n t s  form  a tta c h m e n t­
l i k e  r e l a t i o n s h ip s  w ith  o ld e r  s ib l i n g s  ( e , g , ,  A insw opth, 1967j 
S c h a e f fe r  & Emmerson, 1964); how ever, th e  co n cep t o f s ib l in g  a t t a c h ­
m ent and i t s  re le v a n c e  to  m a te rn a l a tta ch m e n t has a p p a re n tly  re c e iv e d  
o n ly  p re l im in a ry  s tu d y  ( e . g . ,  T ie g e l ,  1 9 7 3 ). S in ce  tw in s  a r e  to g e th e r  
from  b i r t h ,  i t  i s  re a s o n a b le  to  assum e th ey  a r e  a s a l i e n t  a tta ch m e n t 
o b je c t  f o r  each  o th e r  from  an e a r ly  a g e . T h e ir  a tta ch m e n t to  each  
o th e r  may be c h a r a c t e r i s t i c a l l y  d i f f e r e n t  from  s im i la r  secondary  
a tta c h m e n ts  formed betw een n o n -tw in  s ib l in g  p a i r s  whose a g e - in te r v a l  
i s  g e n e r a l ly  a  y ea r o r  m ore.
Use o f A in sw o r th 's  " s t r a n g e  s i t u a t i o n "  ( e . g . ,  A in sw o rth , 1970) 
and o th e r  m e th o d o lo g ies  co u ld  p ro v id e  a  d i r e c t  ex am in a tio n  o f tw in s ' 
a tta c h m e n t b e h a v io r . F or exam ple, i t  would be o f i n t e r e s t  to  s tu d y  
tw in s ' s o c ia l  b eh av io r in  n o v e l s e t t i n g s  b o th  w ith  and w ith o u t t h e i r  
co tw in s  and b o th  w ith  and w ith o u t t h e i r  m o th ers  in  com parison  to  
s in g le to n - s ib l in g  p a i r s  u n d e r s im i la r  c o n d i t io n s .  I f  tw in sh ip  a f f o r d s  
tw in s  a d d i t io n a l  s e c u r i ty  in  th e  ab sen ce  o f t h e i r  m o th e rs , i t  may 
have im p lic a t io n s  f o r  t h e i r  s o c i a l  b e h a v io r  in  n a t u r a l i s t i c  s e t t i n g s ,  
su ch  a s  n u rs e ry  school, w here th e y  have c o n ta c t  w ith  o th e r  younger 
c h i ld r e n .
I t  w i l l  a ls o  be Im p o rtan t to  c o n s id e r  th e  m a te rn a l s id e  o f tw in s ' 
m o th e r-c h ild  r e l a t i o n s h i p ;  t h a t  i s ,  th e  changes tw in  s ib l i n g s  b r in g  
ab o u t in  th e  c h i ld - d i r e c te d  b e h a v io r  o f  t h e i r  m o th e rs . T h is  i s  an 
e q u a lly  s i g n i f i c a n t  component o f th e  m a te rn a l a tta c h m e n t and s o c i a l ­
i z a t i o n  p ro c e ss  in  l i g h t  o f  th e  b i d i r e c t i o n a l  b a s i s  o f s o c ia l  d e v e lo p ­
m ent ( e . g . ,  C a irn s , 1 9 7 9 ). T h is  v a r i a b l e  was n o t c o n s id e re d  in  th e  
p re s e n t  s tu d y . C h i ld - d i r e c te d  b e h a v io r  o f th e  m o th ers  o f  tw in  and
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s in g le to n  s u b je c ts  was k e p t r e l a t i v e l y  c o n s ta n t  by in s t r u c t in g  m o th ers  
n o t to  in te rv e n e  in  t h e i r  c h i l d r e n 's  p la y .  N e v e r th e le s s ,  p re v io u s  
s tu d ie s  su g g e s t t h a t  th e  m a te rn a l b e h av io r o f m o th ers  o f  tw in s  may 
be r e s p o n s ib le  f o r  tw in - s in g le to n  d i f f e r e n c e s  in  e a r ly  s o c ia l  b e h av io r 
( e . g . ,  L y tto n , e t  a l . ,  1977; P a lu szn y  and G ibson, 1974; D e e ts , 1 9 7 4 a). 
An u n d e rs ta n d in g  o f  th e  i n t e r a c t i o n a l  e f f e c t s  o f  m a te rn a l and tw in -  
s ib l in g  v a r i a b le s  a w a its  f u r t h e r  s tu d y .
T w ins' p e e r r e l a t i o n s  a l s o  w a rra n t f u r t h e r  i n v e s t i g a t i o n ,  I t  
would be o f i n t e r e s t  to  d e te rm in e  i f  th e  p la y  ’c l u s t e r i n g '  around 
tw in s  o b serv ed  in  t h i s  s tu d y  o ccu rs  in  o th e r  s e t t i n g s .  P la y  c lu s t e r in g  
has been observed  p re v io u s ly  in  la b o ra to ry  s tu d ie s  of p la y  g roups 
composed o f in f a n t  s in g le to n  p e e r s ,  M u elle r and R ich (1976) have 
a n a ly zed  th e  freq u e n cy  w ith  w hich th r e e  o r  more o f f i v e  members o f 
a p lay g ro u p  come to g e th e r  o v e r a s in g le  o b je c t  o r  a c t i v i t y .  They found 
a h ig h  freq u en cy  o f  c lu s t e r i n g  from th e  c h i l d r e n 's  f i r s t  p la y  s e s s io n  
to g e th e r .  A lso , th e  fre q u e n c y  and co m p lex ity  o f th e  s o c i a l  b e h av io r 
w ith in  th e  c l u s t e r  in c re a s e d  o v er s e s s io n s .  S in ce  tw in s  o f te n  p la y  
to g e th e r  f o r  long  p e r io d s  o f tim e and may ap p ea r a s  s p e c ia l  ty p e s  of 
c h i ld r e n ,  th e y  may o f te n  form  th e  'c o r e ’ o f  such  c l u s t e r s  o f p e e rs  
in  n a t u r a l i s t i c  s e t t i n g s .  T h is  may have th e  ad v an tag e  o f in c re a se d  
p e e r  a c t i v i t y  w hich c o u ld  in f lu e n c e  t h e i r  e a r ly  s o c ia l  b e h a v io r .
F in a l ly ,  i t  w i l l  be Im p o rtan t to  s tu d y  o th e r  ty p e s  o f  tw in  p a i r s  
and to  compare tw in s ' s o c i a l  b e h av io r to  o th e r  ty p e s  o f s in g le to n  
c o n t r o l s ,  in  o rd e r  to  g e n e r a l iz e  th e  f in d in g s  o f t h i s  s tu d y , Twin 
p a i r s  v a ry  a c c o rd in g  to  th e  gender and z y g o s ity  o f  th e  p a i r  members. 
T here  a r e  f i v e  d i f f e r e n t  ty p e s  o f tw in s ; nam ely , i d e n t i c a l  sam e-sex
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fe m a le s  and m a le s , f r a t e r n a l  sam e-sex fem a les  and m a le s , and f r a t e r n a l  
o p p o s i te - s e x  tw in s . The s u b je c t  sam ple o f  th e  p r e s e n t  s tu d y  in c lu d e d  
o n ly  sam e-sex fem a le  tw in 's  and was mixed in  te rm s o f z y g o s i ty .  T h is  
m ust be k e p t in  mind in  making g e n e r a l iz a t io n s  from  th e  r e s u l t s  ob­
ta in e d ,  s in c e  sex  d i f f e r e n c e s  in  e a r ly  s o c ia l  b e h a v io r  have been 
o b serv ed  ( e . g . ,  A m brovitch , C o r te r ,  & P e p le r ,  1980; Brooks-Gunn &
Lew is, 1979; J a c k l in  and Maccoby, 1 9 7 8 ).
Com parisons o f  tw in s1 s o c ia l  b e h a v io r  w ith  th e  s o c ia l  b e h av io r o f 
o th e r  s ib s h ip s  i s  a l s o  an  im p o rtan t n e x t s te p  f o r  r e s e a r c h ,  Of p a r t i ­
c u la r  i n t e r e s t  a r e  com parisons betw een tw in s , s in g le b o r n - s ib l in g  p a i r s  
c lo s e  in  a g e , and s in g le b o r n - s ib l in g  p a i r s  w id e ly  spaced in  a g e , Twin­
s h ip  r e p r e s e n ts  somewhat o f a  b a s e l in e  in  th e s e  com p ariso n s , F u r th e r  
r e s e a r c h  u s in g  th e s e  subgroups co u ld  c o n t r ib u te  s u b s t a n t i a l l y  to  an 
u n d e rs ta n d in g  o f th e  r o l e  o f s ib s h ip s  in  s o c ia l  developm ent. Twins 
a f f o r d  th e  u n iq u e  o p p o r tu n i ty  f o r  a n a ly z in g  th e  e f f e c t  of v a r io u s  s i b -  
sh ip  c o n s t e l l a t i o n  v a r i a b l e s  ( e . g . ,  s e x , o r d in a l  p o s i t io n ,  and a g e -  
sp ac in g  o f s ib l i n g s )  on s o c ia l  b e h a v io r ,  s in c e  tw in s ' a g e - in te r v a l  i s  
v i r t u a l l y  zero  and t h e i r  o rd in a l  p o s i t io n s  i d e n t i c a l .
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S u b je c t c h a r a c t e r i s t i c s  f o r  each  p lay g ro u p
1 Age in Twins 2 O ther S ib l in g s^
4
Time ( in  h o u rs )  S pen t W ith
S u b je c t Months Z y g o sity Sex /  Age M other S ib l in g  P e e rs
T l 17 Dz F , 6 y r s . 10 13 0
T2
SI 19 M, 4% y r s . 4 5 6
S2 19 8 0 6
T3 21 ? F , 3 h  y r s . 10 13 1
T4
S3 23 • • • •
S4 23 • « • •
T5 24 Mz M, 5 y r s . • * •
T6
S3 24 12 0 2
S6 24 24 0 0
T7 31 Mz 12 12 0
T8
S7 28 24 0 2
S8 34 M, 3 mos. 12 12 3
T9 34 Dz M, 5 y r s . 14 14 0
T10
S9 34 M, 5 y r s . • ♦
S10 34 • * •
Appendix A (co n t.)
Subject'* '
Age in  
Months
Twins 2 
Z y g o sity
O ther S ib l in g s -  




( in  h o u rs ) Spent 
S ib l in g
w ith
P e e rs
T i l
T12
36 Dz M, 11 y r s . 12 12 2
S l l 38 F, 1% y r s . 10 8 6
S12 39 F , 6 y r s .  
M, 4 V y r s .
• • •
T13 40 • • •
T14
S13 40 F , 6 mos. 14 14 1
S14 40 M, 1 y r .
T15 43 Mz F , 5% y r s . 9 12 0
T16
S15 42 M, 15 mos.
S16 43 M, 6 mos.
1 T1-T16 r e f e r  to  Twins 1 th ro u g h  16.
S1-S16 r e f e r  to  S in g le to n s  1 th ro u g h  16 .
2 Dz = D iz y g o tic  ( f r a t e r n a l ) ;  Mz = M onozygotic ( i d e n t i c a l )  a s  d e c la re d  by tw in s  m o th e rs .
3 F = Female s i l b i n g ,  M = M ale s ib l i n g .
A A verage number o f h o u rs  sp en t w eekly w ith  each  p e rso n  a s  d e c la re d  by m o th e rs . S ib l in g
c a te g o ry  f o r  tw in s  r e p r e s e n ts  tim e  sp e n t w ith  each  o th e r .
M issing  d a ta  in d ic a te d  by " . "
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Appendix B
Behavior C ategory  O bservation  System 
Twin P ro jec t R evision





S m ile /L augh
Symbol
P
F row n/C ry  
V ocalization
V erbaliza tion  
Im ita tive  V ocalization  





child  m oves from  beyond to  w ithin 
one foot of a  p e rso n
child m oves from  w ithin  to  beyond 
one foot of a  p e rso n .
any p a r t o f c h ild 's  body i s  w ithin 
1 f t. o f a  p e rso n .
The c o rn o r 's  of the  c h ild 's  m outh 
a r e  tu rn ed  upw ard a n d /o r  child 
vo ca lizes  sound of joy o r  a m u se ­
m ent.
The c o rn o r 's  of the c h ild 's  m outh 
a r e  tu rn ed  downward a n d /o r  child  
v o ca lizes  d iscon ten t; i . e . ,  c ry , 
whine, f re t,  fu ss .
child m akes any non-w ord v o ca li­
zation, e . g . ,  un in te llig ib le  w ords, 
babble, g ru n t, sc re a m , noise, 
singing, hum m ing.
child sp eak s c le a r ly  recogn izab le  
w ord(s) o r  sen ten ce(s).
child re p e a ts  th e  sam e sound sh o rtly  
a f te r  an o th er p e rso n .
child re p e a ts  th e  sam e w ord(s) o r  
sen tence(s) sh o rtly  a f te r  ano ther 
perso n .
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C ategory  
V isua l R egard  




R e s is t Take
Point
G estu re
Positive C ontact 
N egative C ontact 













c h i ld 's  head  i s  c le a r ly  d ire c te d  
tow ard  face  o r  head o f o th e r p e rso n .
child  d e m o n s tra te s  o r  show s a  c e r ­
ta in  ta s k  o r  ac tio n  to  an o th er p e rso n .
child  ex tends a rm  w ith a toy  in  hand 
in  the  d ire c tio n  o f an o th er person , 
r e g a rd le s s  o f p ro x im ity .
child  ex tends hand in  the d irec tio n  of 
an o th e r  p e rso n  in  o rd e r  to  re c e iv e  an 
o ffe red  ob ject.
child  se iz e s , s te a ls ,  o r  a ttem p ts  to  
g ra b  a  non -o ffered  ob ject from  
an o th e r  p e rso n .
ch ild  a ttem p ts  to  keep a  p erso n  from  
tak ing  a  non -o ffered  toy  that i s  in 
hand.
ch ild  c le a r ly  extends index finger 
tow ard  a p e rso n  o r  ob jec t.
ch ild  m ak es hand, a rm , o r  head 
m ovem ents d ire c te d  a t  a  p e rso n  a s  
a  m eans o f com m unication; i . e . ,  
w ave, head nod (yes) o r  shake (no), 
sh ou lder sh ru g  (?), hand signa ls  
( e .g . ,  beckon). Point not included.
ch ild  hugs, k is s e s , e m b ra c e s , holds 
hands, affec tiona te ly  touches, leans, 
p a ts  o r  g room s o ther p e rso n .
ch ild  fo rcefu lly  s tr ik e s ,  pushes, 
k ick s o r  b ite s ,  p u lls  h a i r  o r  sc ra tc h e s  
a n o th e r  p e rso n .
any p a r t o f  ch ild s  body com es in co n ­




O b jec t-D irec ted  Behavior
C atego ry  
M anipulate O bject
Pat O bject
O ra l C ontact w ith 
O bject
T ra n sp o r t O bject
Throw  O bject
P a ra lle l M anipulation 
o f  Toy








ch ild  hand les to y  in  any  m an n er; 
e . g . ,  s tock  b locks, p la ce  beads 
in toy, exam ine to y .
ch ild  rh y th m ica lly  p a ts  toy  o r  
bangs to y s to g e th e r .
C hild p la ce s  object in  con tac t 
w ith  m outh .
ch ild  c a r r ie s  ob ject from  one 
p lace  to  an o th er m oving a t le a s t 
1 ft.
ch ild  c a s ts ,  h u r ls , o r  d ro p s  a 
held  ob ject any d is ta n c e .
ch ild  m an ip u la tes  the  sam e toy a s  
an o th er p e rso n  o r  a c ts  to g e th e r  
w ith an o th er p e rso n  to  p e rfo rm  a 
com m on ta sk ; e . g . ,  tak e  tu rn s  
build ing a  tow en
child  re p e a ts  m anipulation  o f a  toy 
sh o r tly  a f te r  w atching an o th er p e rso n  
h as  p e rfo rm ed  the  sam e ac tio n .
S e lf-D ire c te d  Behavior
C a tego ry  
M anipulate S elf





ch ild  m an ip u la tes  own body o r 
clo th ing  w ith  hands, e . g . ,  ad ju st 
c lo th es , ru b  face  o r  ey es , groom  
se lf .
ch ild  p la c e s  p a r t  of body in con tac t 
w ith  m outh; e . g . , suck  fin g er o r 
thum b, e tc .
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ch ild  l ie s  on back .
ch ild  l ie s  on s to m ach .
ch ild  r e s t s  w ith  bu ttocks on floor 
o r  s e a t .
ch ild  c ro c h e s  o r  r e s t s  o r  haunches, 
ch ild  stan d s
ch ild  m oves on hands and k n ees  a 
d is tan ce  of 1 ft.
ch ild  w alks a  d is tan ce  of one foot.
ch ild  ru n s , hops, sk ip s , jum ps, 




A pproach (m o th e r -d ire c te d )
S ource Df SS F
BLOCK 7 604.75 14.71***
AGE (1) 351.56 59.84***
GROUP 1 1 .5 6 0 .03
BLOCK x GROUP 7 314.43 7.65***
AGE x GROUP (1) 56.25 9.57***
SESSION 1 56.25 2.38
BLOCK x SESSION 7 165.25 3 .50**
AGE x  SESSION (1) 60 .06 8.90***
GROUP x SESSION 1 7 .5 6 1.77
BLOCK x GROUP x SESSION 7 29.93 0 .63
AGE x GROUP x SESSION (1) 0 .25 0 .04
SUBJECT (BLOCK x GROUP) 16 94 .00
MODEL 47 1273.75 4.01***
ERROR 16 108 .00
TOTAL 63 1381.75
* p < .1 0
** p < . 05




N o n -S p e c ific  C on tact (m o th e r -d ire c te d )
Source Df SS F
BLOCK 7 2267.23 1 .2 1
AGE (1) 1378.27 5.16**
GROUP 1 1251.39 6.48**
BLOCK x GROUP 7 1352.23 0 .72
AGE x GROUP (1) 805.14 3 .02*
SESSION 1 1.27 0.01
BLOCK x SESSION 7 1178.36 1 .85
AGE x SESSION (1) 415.14 4.55**
GROUP x SESSION 1 185.64 1.64
BLOCK x GROUP x SESSION 7 791.98 1 .24
AGE x GROUP x SESSION (1) 310.64 3 .41*
SUBJECT (BLOCK x GROUP) 16 4272.25
MODEL 47 11300.36 2.64**
ERROR 16 1458.25
TOTAL 63 12758.61
* p < .1 0
** p < .05




O ffe r  Toy (m o th e r-d ire c te d )
Source Df SS F
BLOCK 7 159.61 2 .41*
AGE (1) 83.27 8.81***
GROUP 1 26.27 1 .1 9
BLOCK x GROUP 7 154.61 2 .34*
AGE x GROUP (1) 6 .89 0.73
SESSION 1 6.89 0 .5 0
BLOCK x SESSION 7 96.48 1 .6 8
AGE x SESSION (1) 28 .89 3 .5 2 *
GROUP x SESSION 1 6.89 1 .5 1
BLOCK x GROUP x SESSION 7 31.98 0 .5 6
AGE x GROUP x SESSION (1) 0.02 0 .0 0
SUBJECT (BLOCK x GROUP) 16 151.25
MODEL 47 633.98 1 .64
ERROR 16 131.25
TOTAL 63 769.23
* p < .1 0
** p < . 05
*** p < . 01
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ANOVA Summary T ab le
P ro x im ity  (m o th e r-d ire c te d )
Source Df SS F
BLOCK 7 9735.61 2 .61*
AGE (1) 7503.89 14.09***
GROUP 1 2588.27 7.78**
BLOCK x GROUP 7 2329.86 0 .62
AGE x GROUP (1) 252.02 0.47
SESSION 1 102.51 0.98
BLOCK x SESSION 7 732.61 0 .5 0
AGE x SESSION (1) 87 .89 0.42
GROUP x SESSION 1 656.64 5.27*
BLOCK x GROUP x SESSION 7 872.98 0.59
AGE x GROUP x SESSION (1) 763.14 3 .6 2 *
SUBJECT (BLOCK x GROUP) 16 8520.75
MODEL 47 25539.23 2.58**
ERROR 16 3371.75
TOTAL 63 28910.98
* p < .1 0
** p < . 05
*** p < . 01
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ANOVA Summary T ab le
Show Toy (m o th e r-d ire c te d )
S ource Df SS F
BLOCK 7 63.25 1 .13
AGE (1) 6 .25 0 .78
GROUP 1 14 .06 1 .6 6
BLOCK x GROUP 7 59.19 1 .0 5
AGE x GROUP (1) 27 .56 3 .48*
SESSION 1 14.06 1.47
BLOCK x SESSION 7 67.19 1 .12
AGE x SESSION (1) 5 .0 6 0.59
GROUP x SESSION 1 20.25 2 .12
BLOCK x GROUP x SESSION 7 67.00 1 .1 1
AGE x GROUP x SESSION (1) 4 .0 0 0.47
SUBJECT (BLOCK x GROUP) 16 128 .50
MODEL 47 433 .50 1 .07
ERROR 16 137.50
TOTAL 63 571.00
* p < .1 0
** p < .05
*** p < . 01
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ANOVA Summary T ab le
V is u a l Regard (m o th e r-d ire c te d )
S ource Df SS F
BLOCK 7 284.23 3.49**
AGE (1) 43 .89 3 .7 7 *
GROUP 1 178.89 3 .5 0 *
BLOCK x GROUP 7 358.23 4.40***
AGE x GROUP (1) 5 .64 0 .48
SESSION 1 4 .52 0 .21
BLOCK x SESSION 7 147.61 2 .61*
AGE x SESSION • (1) 17 .02 1 .74
GROUP x SESSION 1 0 .39 0 .02
BLOCK x GROUP x SESSION 7 133.73 1 .9 6
AGE x GROUP x  SESSION (1) 2 .64 0 .27
SUBJECT (BLOCK x GROUP) 16 186.25
MODEL 47 1293.86 2 .82**
ERROR 16 156.25
TOTAL 63 1450.11
* p < .1 0
** p < .05




W ithdraw  (m o th e r -d ire c te d )
Source Df SS F
BLOCK 7 449.23 18.42***
AGE (1) 268.14 76.96***
GROUP 1 0.02 0 .0 0
BLOCK x GROUP 7 261.11 10.71***
AGE x GROUP (1) 31.64 9.08***
SESSION 1 26.27 1 .3 8
BLOCK x SESSION 7 133.36 3 .43**
AGE x SESSION (1) 54.39 9.81***
GROUP x SESSION 1 8.27 0 .91
BLOCK x GROUP x  SESSION 7 59.86 1 .54
AGE x GROUP x SESSION (1) 1.27 0 .23
SUBJECT (BLOCK x GROUP) 16 55.75
MODEL 47 993.86 3 .81***
ERROR 16 88.75
TOTAL 63 1082.61
* p < .1 0
** p < .05
*** p < . 01
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Table o f Means and Standard D eviations
Approach (m other-directed)
GROUP
S e ss io n  1 




Younger Age L evel 
TWIN
S tan d ard  
D e v ia tio n
3 .9 8
SINGLETON
S tandard  
Mean D e v ia tio n
5 .13  3 .6 0
7 .21 8 .13 2 .59
GROUP
O lder Age Level 
TWIN SINGLETON
S e ss io n  1 

















Table o f Means and Standard D eviations
N on-Specific Contact (m other-directed)
GROUP
S e ss io n  1 




Younger Age L evel 
TWIN
S tan d ard  
D e v ia tio n  
2 .43
SINGLETON
S tandard  
Mean D e v ia tio n  
27 .0 0  29 .01
4 .98 14 .38 14.77
GROUP
Mean
S e ss io n  1 0 .38
Session  2 4 .75
O lder Age L evel 
TWIN
S tan d ard  




S tandard  
Mean D ev ia tio n
1 .13  1 .13
7 .50  9.21
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Table o f Means and Standard D eviations
Show Toy (m other-directed)
Younger Age L evel
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n  1 2 .13  2 .9 0 3 .38 4 .5 0
S e ss io n  2 4 .7 5  3 .2 0 4 .75 3 .2 0
O lder Age L evel
GROUP TWIN SINGLETON
S tan d ard  
Mean D e v ia tio n Mean
S tandard
D e v ia tio n
S e ss io n  1 0 .5 0  1 .07 3.13 5 .36
Session  2 0 .50 1.07 1.75 2.55
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Table o f Means and Standard D eviations
Proximity (m other-directed)
Younger Age L evel
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 14.75 14.07 44 .75 34 .33
S e ss io n 2 28.25 11 .84 31.63 20 .02
GROUP
O lder Age L evel 
TWIN SINGLETON
S e ss io n  1 











S tan d ard





Table o f Means and Standard D eviations
V isual Regard (m other-directed)
Younger Age L ev e l
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 3 .0 0 2 .3 9 5 .5 0 6 .99
S e ss io n 2 3 .2 5 1 .3 9 6 .25 7 .44
GROUP
O lder Age L evel 
TWIN SINGLETON
S e ss io n  1 




S tan d ard












Table o f Means and Standard D eviations
Withdraw (m other-directed)
Younger Age L ev e l
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean Dev i a t  io n Mean D e v ia tio n
S e ss io n  1 4 .7 5  3 .4 5 4 .3 8 3 .02
S e ss io n  2 8 .8 8  6 .15 6 .50 2 .83
O lder Age L evel
GROUP TWIN SINGLETON
S tandard  
Mean D e v ia tio n Mean
S tandard
D e v ia tio n
S e ss io n  1 1 .3 8  2 .72 3 .2 5 4 .17




A pproach ( c h i ld - d i r e c te d )
S ource Df SS F
BLOCK 7 ■150.75 2 .90**
AGE (1) 24 .50 3 .2 9 *
GROUP 1 6.13 0.34
BLOCK x GROUP 7 126.63 2 .43*
AGE x GROUP (1) 40 .50 5.45**
OBJECT 1 55.13 7.90**
BLOCK x OBJECT 7 48.88 1 .52
AGE x OBJECT (1) 8 .0 0 1 .74
GROUP x  OBJECT 1 8 .0 0 1 .3 0
BLOCK x GROUP x  OBJECT 7 43 .00 1 .33
AGE x  GROUP x  OBJECT (1) 8 .0 0 1 .74
SESSION 2 .0 0 0 .26
BLOCK x SESSION 7 54.50 1 .69
AGE x  SESSION (1) 2 .0 0 0.43
GROUP x  SESSION 1 12.50 0 .75
BLOCK x GROUP x SESSION 7 116.50 3.60***
AGE x GROUP x SESSION (1) 0.13 0.03
OBJECT x SESSION 7 0.13 0.03
BLOCK x OBJECT x SESSION 7 28.63 0 .89
AGE x OBJECT x SESSION (1) 0 .00 0 .0 0
GROUP x  OBJECT x SESSION 1 21.13 3 .5 5 *
BLOCK x GROUP x OBJECT x SESSION 7 41.63 1 .29
SUBJECT (BLOCK x GROUP) 16 119.00
MODEL 79 834 .50 2.29***
ERROR 48 221.00
TOTAL 127 1055.50
* p < .1 0
** p < .05




N o n -S p ec ific  C o n tac t ( c h i ld - d i r e c te d )
Source Df SS • F
BLOCK 7 717.09 8.73***
AGE (1) 325 .13 27.71***
GROUP 1 190.13 9.63**
BLOCK x GROUP 7 138.25 1 .68
AGE x GROUP (1) 69.03 5.88**
OBJECT 1 180.50 12.53***
BLOCK x OBJECT 7 100.88 0 .7 9
AGE x OBJECT (1) 16 .53 0 .91
GROUP x  OBJECT 1 75.03 2 .7 1
BLOCK x GROUP x  OBJECT 7 241.84 1 .90*
AGE x  GROUP x  OBJECT (1) 15.13 0.83
SESSION 1 34.03 1 .8 5
BLOCK x SESSION 7 128.59 1 .0 1
AGE x SESSION (1) 40 .5 0 2 .23
GROUP x SESSION 1 3 .13 0 .1 1
BLOCK x GROUP x SESSION 7 202.00 1 .5 9
AGE x GROUP x SESSION (1) 26.28 1 .4 5
OBJECT x SESSION 7 0.50 0 .02
BLOCK x OBJECT x SESSION 7 191.13 1 .5 0
AGE x  OBJECT x SESSION (1) 42.87 2 .3 6
GROUP x OBJECT x SESSION 1 5.28 0 .29
BLOCK x GROUP x OBJECT x  SESSION 7 636.34 5.01***
SUBJECT (BLOCK x  GROUP) 16 187.75 0 .65
MODEL 79 3032.47 2.11***
ERROR 48 871.25
TOTAL 127 3903.72
* p < .1 0
** p < .05




P a r a l l e l  M an ip u la tio n  o f  Toys ( c h i ld - d i r e c te d )
Source Df SS F
BLOCK 7 4220.75 22.65***
AGE (1) 1937.53 72.77***
GROUP 81.28 1.32
BLOCK x GROUP 7 432.47 2.32*
AGE x GROUP (1) 46.13 1 .69
OBJECT 1 91.13 2 .09
BLOCK x OBJECT 7 305.88 1 .69
AGE x OBJECT (1) 38 .28 1 .48
GROUP x OBJECT 1 34.03 0.11
BLOCK x GROUP x  OBJECT 7 2111.98 11.65***
AGE x GROUP x OBJECT (1) 153.13 5.91**
SESSION 1 157.53 7.07**
BLOCK x SESSION 7 155.97 0.86
AGE x SESSION (1) 10.13 0.39
GROUP x SESSION 1 28.13 0.57
BLOCK x GROUP x SESSION 7 346.88 1 .91*
AGE x GROUP x SESSION (1) 0 .03 0.00
OBJECT x SESSION 7 34.03 1.85
BLOCK x OBJECT x SESSION 7 128.72 0.11
AGE x OBJECT x SESSION (1) 10.13 0.39
GROUP x OBJECT x SESSION 1 4 .5 0 0.17
BLOCK x GROUP x OBJECT x  SESSION 7 827.75 4.57***
SUBJECT (BLOCK x GROUP) 16 426.00
MODEL 79 9387.00 4.59***
ERROR 48 1243.00
TOTAL 127 10630.00
* p < .1 0
** p < .05
*** p < .0 1
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ANOVA Summary T ab le  
P ro x im ity  ( c h i ld - d i r e c te d )
Source Df SS F
BLOCK 7 7417.75 7.73***
AGE (1) 5227.53 38.15***
GROUP 1 2112.50 9.12**
BLOCK x GROUP 7 1621.13 1 .69
AGE x GROUP (1) 69.03 0 .50
OBJECT 1 2064.03 37.16***
BLOCK x OBJECT 7 388.84 0 .51
AGE x OBJECT (1) 105.13 0 .96
GROUP x OBJECT 1 16.53 0.02
BLOCK x GROUP x OBJECT 7 4664.59 6.09***
AGE x  GROUP x OBJECT (1) 578.00 5.28**
SESSION 1 66.13 0.47
BLOCK x SESSION 7 9 9 i.2 5 1 .2 9
AGE x SESSION (1) 413.28 3 .78*
GROUP x SESSION 1 10.13 0 .06
BLOCK x GROUP x SESSION 7 1231.50 1.61
AGE x GROUP x SESSION (1) 38 .28 0 .35
OBJECT x SESSION 7 413.28 2 .02
BLOCK x OBJECT x SESSION 7 1430.59 1 .87*
AGE x OBJECT x SESSION (1) 120.13 1 .1 0
GROUP x OBJECT x SESSION 1 57.78 0 .14
BLOCK x GROUP x OBJECT x SESSION 7 2973.84 3.88***
SUBJECT (BLOCK x GROUP) 16 2192.50
MODEL 79 27652.38 3.20***
ERROR 48 5252.50
TOTAL 127 32904.88
* p < .1 0
** p < .05
*** p < .0 1
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ANOVA Summary T ab le  
W ithdraw ( c h i ld - d i r e c te d )
Source Df SS F
BLOCK 7 103.99 6.00***
AGE (1) 27 .19 10.98***
GROUP 1 11.88 0 .8 6
BLOCK x GROUP 7 97.18 5.61***
AGE x GROUP (1) 17 .28 6.97**
OBJECT 1 21.95 4 .5 4 *
BLOCK x OBJECT 7 33.87 1 .7 5
AGE x OBJECT (1) 2 .2 6 0 .82
GROUP x  OBJECT 1 0.01 0 .0 0
BLOCK x GROUP x  OBJECT 7 51 .30 2.65**
AGE x  GROUP x  OBJECT (1) 3 .4 4 1 .2 4
SESSION 2.82 0 .6 9
BLOCK x SESSION 7 28 .49 1 .47
AGE x SESSION (1) 0 .2 0 0 .07
GROUP x SESSION 1 11.88 1 .0 5
BLOCK x GROUP x SESSION 7 78.93 4 .07**
AGE x GROUP x  SESSION (1) 1 .7 6 0.63
OBJECT x SESSION 7 0.63 0 .19
BLOCK x OBJECT x SESSION 7 22.93 1 .18
AGE x OBJECT x  SESSION (1) 0 .95 0 .34
GROUP x OBJECT x SESSION 1 9.57 4 .47*
BLOCK x GROUP x OBJECT x  SESSION 7 14.99 0 .77
SUBJECT (BLOCK x  GROUP) 16 39 .63
MODEL 79 530.05 2.42***
ERROR 48 132.88
TOTAL 127 662.93
* p < .1 0
** p < .05




V is u a l Regard ( c h i ld - d i r e c te d )
S ource Df SS F
BLOCK 7 230.38 0.83
AGE (1) 69.03 1.74
GROUP 1 300.13 11.21**
BLOCK x GROUP 7 187.38 0 .67
AGE x GROUP (1) 101.53 2 .5 6
OBJECT 1 2 .0 0 0 .03
BLOCK x OBJECT 7 508.00 3 .19***
AGE x OBJECT (1) 3 .7 8 0.17
GROUP x  OBJECT 1 450 .00 8 .13**
BLOCK x GROUP x OBJECT 7 387 .50 2.43**
AGE x GROUP x OBJECT (1) 16.53 0.73
SESSION 1 36.13 1.07
BLOCK x SESSION 7 236.13 1 .48
AGE x  SESSION (1) 94.53 4 .15**
GROUP x SESSION 1 0.13 0 .01
BLOCK x GROUP x SESSION 7 172.13 1.08
AGE x GROUP x  SESSION (1) 13.78 0 .6 0
OBJECT x SESSION 7 32 .0 0 2 .88
BLOCK x OBJECT x SESSION 7 77.75 0 .49
AGE x OBJECT x SESSION (1) 42 .78 1 .88
GROUP x OBJECT x SESSION 1 0 .5 0 0.07
BLOCK x GROUP x OBJECT x  SESSION 7 48.75 0 .31
SUBJECT (BLOCK x GROUP) 16 634.50
MODEL 79 3303.38 1.84
ERROR 48 1093.50
TOTAL 127 4396.88
* p < .1 0
** p < .05
*** p < .0 1
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Table o f Means and Standard D eviations
Approach (ch ild -d irec ted )
Younger Age L evel
-Gr.ouP Twin S in g le to n
Obj e c t Twin S in g le to n Twin S in g le t on
Mean
S tandard
D e v ia tio n Mean
S tandard
D e v ia tio n Mean
S tan d ard
D e v ia tio n Mean
S tandard
D ev ia tio n
S e ss io n  1 4 .6 3 3 .5 8 3 .88 3 .6 4 3 .5 0 3 .2 1 0 .5 0 0.93
S ess io n  2 5 .0 0 2 .88 2 .13 1 .89 3 .0 0 3 .9 3 2 .38 2 .45
O lder Age L evel
Group Twin S in g le to n
Obj e c t  Twin S in g le to n  Twin S in g le to n
S tandard S tandard S tan d ard S tandard
Mean D e v ia tio n Mean D ev ia tio n Mean D ev ia tio n Mean D e v ia tio n
S ess io n  1 2 .13 1 .64 2 .75 2 .31 3 .7 5 4 .53 1 .38 1 .19
S ess io n  2 1 .5 0 1 .4 1 1 .25 0 .89 3 .2 5 3 .69 2 .0 0 2 .56
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Table o f Means and Standard D eviations
N on-Specific Contact (ch ild -d irec ted )
Younger Age L evel
Group Twin S in g le to n
O b ject Twin S in g le to n Twin S in g le to n
S tandard S tan d ard S tan d ard S tandard
Mean D ev ia tio n Mean D e v ia tio n Mean D e v ia tio n Mean D e v ia tio n
S e ss io n  1 5 .38 3 .8 9 4 .7 5 5.18 0 .63 1 .0 6 0 .50 0 .76
S e ss io n  2 8 .13 5 .0 6 1 .0 0 1 .41 0 .63 0 .74 1.87 2.17
O lder Age L evel
Group Twin S in g le to n
Obj e c t  Twin S in g le to n  Twin S in g le to n
S tandard S tandard S tan d ard S tandard
Mean D e v ia tio n Mean D ev ia tio n Mean D ev ia tio n Mean D e v ia tio n
S e ss io n  1 10.88 7 .14 3 .1 3 2 .1 0 7 .5 0 4 .14 7 .0 0 7 .89
S ess io n  2 6 .13 7 .04 6 .00 5 .8 1 5 .88 9 .10 1 .88 2 .9 0
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Table o f Means and Standard D eviations
P a r a lle l Manipulation o f Toys (ch ild -d irec ted )
Younger Age L evel
GrouP Twin S in g le to n
O b jec t Twin S in g le to n  Twin S in g le to n
S tandard S tan d ard S tan d ard S tandard
Mean D e v ia tio n Mean D e v ia tio n Mean D e v ia tio n Mean D e y ia tip n
S e ss io n  1 9 .75 5 .9 0 4 .13 5 .59 4 .7 5 9 .60 1 .63 2 .77
S e ss io n  2 7 .5 0 6 .5 0 1 .13 1 .37 0 .5 0 0 .76 4 .5 0 8 .07
O lder Age L evel
Group Twin S in g le to n
Obj e c t  Twin S in g le to n  Twin S in g le to n
S tandard S tandard S tan d ard S tandard
Mean D e v ia tio n Mean D ev ia tio n Mean D e v ia tio n ■ Mean D ev ia tio n
S e ss io n  1 15.38 9 .80 12 .75 5 .92 12 .50 4 .63 13 .00 16 .82
S ess io n  2 8 .5 0 7 .1 1 12 .25 6 .30 12.88 11 .34 8.88 13.73
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Table o f Means and Standard D eviations
Proxim ity (ch ild -d irec ted )
Younger Age L evel
GrouP Twin S in g le to n
O b jec t Twin S in g le to n  Twin S in g le to n
S tandard S tan d ard S tandard S tandard
Mean D ev ia tio n Mean D e v ia tio n Mean D e v ia tio n Mean D e v ia tio n
S ess io n  1 24 .88 5 .74 16 .63 11 .98 16.88 20.73 2.13 2 .8 0
S ess io n  2 30 .50 6.28 12 .00 8 .2 8 12.25 9.08 14.38 19.83
O lder Age L evel
Group Twin S in g le to n
Obj e c t  Twin S in g le to n  Twin S in g le to n
S tandard S tandard S tan d ard S tandard
Mean D e v ia tio n Mean D ev ia tio n Mean D e v ia tio n Mean D e v ia tio n
S e ss io n  1 40 .00 11 .96 29.13 12.18 34 .75 10 .61 22.13 20 .79





Table o f Means and Standard D eviations
V isual Regard (ch ild -d irec ted )
Younger Age L evel
Gr.PuP Twin S in g le to n
O b jec t Twin S in g le to n  Twin S in g le to n
S tan d ard S tan d ard S tan d ard S tandard
Mean D e v ia tio n Mean D e v ia tio n Mean D e v ia tio n Mean D ev ia tio n
S ess io n  1 1 .88 1.73 7 .13 4 .45 10.63 8 .58 9 .50 12 .36
S e ss io n  2 2 .13 2 .1 0 2 .75 2 .3 1 9 .13 8 .0 6 4 .0 0 4 .0 0
O lder Age L evel
Group Twin S in g le to n
Obj e c t  Twin S in g le to n  Twin S in g le to n
S tandard S tandard S tan d ard S tandard
Mean D e v ia tio n Mean D e v ia tio n Mean D e v ia tio n Mean D e v ia tio n
S e ss io n  1 1 .25 1 .98 6 .25 3 .92 6 .50 6 .00 2 .38 2 .33
S ess io n  2 1 .25 1 .49 6.38 5 .58 7 .5 0 3 .93 3 .88 3 .52
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Table o f Means and Standard D eviations
Withdraw (ch ild -d irec ted )
Younger Age L evel
Group Twin S in g le to n
Obj e c t Twin S in g le to n Twin S in g le to n
Mean
S tan d ard
D e v ia tio n
S tan d ard  
Mean D e v ia tio n Mean
S tan d ard
D e v ia tio n Mean
S tandard
D e v ia tio n
S ess io n 1 4 .0 0 2 .98 3 .3 8  3 .0 2 2 ,25 2 ,49 0 .75 Q,89
S ess io n 2 3 .7 5 1 .98 1 .5 0  1 .2 0 2 .13 3 ,0 9 2 .12 2 ,1 0
O lder Age L ev e l
Group Twin S in g le to n
Obj e c t Twin S in g le to n Twin S in g le to n
Mean
S tandard
D e v ia tio n
S tandard  
Mean D e v ia tio n Mean
S tan d ard
D ev ia tio n Mean
S tandard
D e v ia tio n
S ess io n 1 2 .0 0 2 .51 1 .7 5  1 .1 6 2.38 3 .4 2 0 ,87 2 ,1 0




ANOVA Summary T ab le  
B ehavior C ateg o ry : C arry  O b jec t
Source Df SS F
BLOCK 7 1692.11 4.15***
AGE (1) 708.89 12.17***
GROUP 1 0 .02 0 .0 0
BLOCK x GROUP 7 436.36 1.07
AGE x GROUP (1) 172.27 2 .9 6
SESSION 1 34.52 1 .23
BLOCK x SESSION 7 195.86 2 .1 0
AGE x SESSION (1) 15 .02 1 .13
GROUP x SESSION 1 8 .27 0 .62
BLOCK x GROUP x SESSION 373.11 4 .01**
AGE x GROUP x SESSION (1) 0 .3 9 0.03
SUBJECT (BLOCK x GROUP) 16 931.75
MODEL 47 3671.98 5.88***
ERROR 16 212.75
TOTAL 63 3884.73
* p < .1 0
** p < .05
*** p < .0 1
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ANOVA Summary T ab le  
B ehav io r C a teg o ry : Crawl
Source Df SS F
BLOCK 7 21.75 1 .33
AGE (1) 6 .25 2 .67
GROUP 1 1 .0 0 0 .48
BLOCK x GROUP 7 1 4 .50 0.88
AGE x GROUP (1) 0 .25 0 .11
SESSION 1 0.06 0.02
BLOCK x SESSION 7 21.44 1 .78
AGE x SESSION (1) 0 .06 0.04
GROUP x SESSION 1 5.06 2 .09
BLOCK x GROUP x SESSION 7 16.94 1 .41
AGE x GROUP x SESSION (1) 0 .06 0.04
SUBJECT (BLOCK x GROUP) 16 37 .5 0
MODEL 47 118.25 1 .4 6
ERROR 16 27.50
TOTAL 63 145.75
* p < .1 0
** p < .05
*** p C . 0 1
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ANOVA Summary T ab le
Frown/Cry
S ource Df SS F
BLOCK 7 316.19 6.05***
AGE (1) 132.25 17.71***
GROUP 1 30.25 0 .85
BLOCK x GROUP 7 250.00 4.75***
AGE x GROUP (1) 27.57 3 .69*
SESSION 1 68.06 3 .1 5
BLOCK x SESSION 7 151.19 1 .73
AGE x SESSION (1) 42 .25 3 .3 9 *
GROUP x SESSION 1 49 .0 0 2 .54
BLOCK x GROUP x SESSION 7 135.25 1 .5 5
AGE x GROUP x SESSION (1) 39 .06 3 .13*
SUBJECT (BLOCK x GROUP) 16 119.50
MODEL 47 1119.44 1 .91*
ERROR 16 199.50
TOTAL 63 1318.94
* p < .1 0
** p < .05




Behavior Category: Manipulate Object
Source Df SS F
BLOCK 7 5137.11 4.86***
AGE (1) 1838.27 12.18***
GROUP 1 1434.52 16.85***
BLOCK x GROUP 7 596.11 0 .58
AGE x GROUP (1) 23.77 0 .58
SESSION 1 0.77 0 .01
BLOCK x SESSION 7 931.36 0 .9 0
AGE x SESSION (1) 147.02 1 .0 0
GROUP x SESSION 102.52 1 .0 0
BLOCK x GROUP x SESSION 7 715 .61 0 .7 0
AGE x GROUP x SESSION (1) 97.52 0 .66
SUBJECT (BLOCK x GROUP) 16 2414.25
MODEL 47 11332.23 1 .64
ERROR 16 2353.25
TOTAL 63 13685.48
* p < .1 0
** p < .05




Behavior Category: Manipulate S e lf
Source Df SS P
BLOCK 7 168.50 1 .2 1
AGE (1) 20 .25 1 .02
GROUP 1 12.25 0 .35
BLOCK x GROUP 7 244.00 1 .7 5
AGE x GROUP (1) 0 .25 0 .0 1
SESSION 1 14.06 2 .02
BLOCK x SESSION 7 48.69 0 .54
AGE x SESSION (1) 0 .66 0 .0 0
GROUP x SESSION 1 18.06 1 .0 9
BLOCK x GROUP x SESSION 7 116.19 1 .3 0
AGE x GROUP x SESSION (1) 10 .56 0 .82
SUBJECT (BLOCK x GROUP) 16 319 .00
MODEL 47 940.75 1 .56
ERROR 16 205.00
TOTAL 63 1145.75
* p < .1 0
** p < .05




Behavior Category: Oral Contact With Object
S ource Df SS F
BLOCK 7 621.69 6.80***
AGE (1) 169.00 12.94***
GROUP 1 7 .56 0.14
BLOCK x GROUP 7 356.69 4 .00**
AGE x GROUP (1) 12.25 0 .94
SESSION 1 2 .25 0 .35
BLOCK x SESSION 7 2.25 0 .46
AGE x SESSION (1) 0 .06 0 .01
GROUP x SESSION 1 2.25 0 .61
BLOCK x GROUP x SESSION 7 26.00 0 .75
AGE x GROUP x SESSION (1) 10 .56 2 .44
SUBJECT (BLOCK x GROUP) 16 209.00
MODEL 47 1278.94 5.51***
ERROR 16 79.00
TOTAL 63 1357.94
* p < .1 0
** p < .05
*** p < . 01
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ANOVA Summary T ab le
B ehav io r C ateg o ry : O ra l C o n tac t W ith S e lf
Source Df SS F
BLOCK 7 46.73 0 .73
AGE ( 1 ) 8 .27 0 .9 0
GROUP 1 8.27 1 .8 5
BLOCK x GROUP 7 31.36 0 .44
AGE x GROUP ( 1 ) 1 .27 0 .14
SESSION 1 8 .27 0 .67
BLOCK x SESSION 7 87.86 1 .20
AGE x SESSION (1 ) 11.39 1 .12
GROUP x SESSION 1 0 .39 0 .0 6
BLOCK x GROUP x SESSION 7 42.73 0 .6 0
AGE x GROUP x SESSION ( 1) 0.14 0 .01
SUBJECT (BLOCK x GROUP) 16 147.25
MODEL 47 370.89 0 .77
ERROR 16 163.25
TOTAL 63 534.11
* p < .1 0
** p < .05
*** p < . 01
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ANOVA Summary T ab le
B ehav io r C ateg o ry : S i t
S ource Df SS F
BLOCK 7 15727.11 7.96***
AGE (1 ) 10583.27 37.47***
GROUP 1 1670.77 4 .1 4 *
BLOCK x GROUP 7 2826.11 1 .43
AGE x GROUP ( 1) 9 .77 0 .03
SESSION 1 0.02 0 .00
BLOCK x SESSION 7 490.36 0 .29
AGE x SESSION ( 1 ) 141.02 0 .58
GROUP x SESSION 1 102 .52 0 .63
BLOCK x GROUP x SESSION 7 1136.86 0 .66
AGE x GROUP x SESSION ( 1) 17 .02 0.07
SUBJECT (BLOCK x GROUP) 16 4518.75
MODEL 47 26472.48 2.30**
ERROR 16 3922.75
TOTAL 63 30395.23
* p < .1 0
** p < .05
*** p < . 01
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ANOVA Summary T ab le
Sm ile/Laugh
S ource Df SS F
BLOCK 7 213.69 1 .77
AGE (1) 5 .06 0 .49
GROUP 1 3 .0 6 0.17
BLOCK x GROUP 7 128.69 1 .77
AGE x GROUP ( 1) 25 .00 2 .41
SESSION 1 5 .06 0.33
BLOCK x SESSION 7 107.69 12.95***
AGE x SESSION (1 ) 4 .0 0 3 .37*
GROUP x SESSION 1 4 .0 0 0 .3 0
BLOCK x GROUP x SESSION 7 93.25 11.22
AGE x GROUP x SESSION (1) 5 .06 4 .26*
SUBJECT (BLOCK x GROUP) 16 166.00
MODEL 47 720.75 12.91***
ERROR 16 19.00
TOTAL 63 739.75
* p < .1 0
** p < .05
* * *  p C . 0 1
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ANOVA Summary T ab le  
B eh av io r C atego ry : Squat
Source Df SS F
BLOCK 7 1211.44 1 .33
AGE ( 1 ) 517.56 3 .98*
GROUP 1 175.56 0 .45
BLOCK x GROUP 7 2742.44 3.01**
AGE x GROUP ( 1) 60 .06 0 .46
SESSION 1 36 .0 0 1 .0 0
BLOCK x SESSION 7 252.50 0 .6 0
AGE x SESSION (1 ) 121 .00 2.02
GROUP x SESSION 1 100.00 0 .41
BLOCK x GROUP x SESSION 7 1690.50 4.20**
AGE x GROUP x SESSION ( 1) 156.25 2 .6 0




* p < .1 0
** p < .05
*** p < .0 1
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ANOVA Summary T ab le  
B ehav io r C ateg o ry : S tand
Source Df SS F
BLOCK 7 12211.00 6 . 99***
AGE (1 ) 6889.00 27.60***
GROUP 1 1660.56 14.48***
BLOCK x GROUP 7 802.94 0 .46
AGE x GROUP ( 1) 0 .56 0 .00
SESSION 1 100.00 0 .89
BLOCK x SESSION 7 789 .00 0 .59
AGE x SESSION (1 ) 324.00 1 .7 0
GROUP x SESSION 1 1 .5 6 0 .03
BLOCK x GROUP x SESSION 7 429.94 0 .32
AGE x GROUP x SESSION (1) 33 .06 0.17
SUBJECT (BLOCK x GROUP) 16 3993.50
MODEL 47 19988.50 2.24*
ERROR 16 3041.50
TOTAL 63 2303.00
* p < .1 0
** p < .05




V e rb a liz e
Source Df SS F
BLOCK 7 1713.75 1 .37
AGE (1) 855 .56 4 .77**
GROUP 1 7 .5 6 0 .02
BLOCK x GROUP 7 2575.94 2 .05
AGE x GROUP (1) 110.25 0 .61
SESSION 1 240.25 5 .17*
BLOCK x SESSION 7 325.25 0 .53
AGE x SESSION (1) 162.56 1 .84
GROUP x SESSION 1 248.06 2.43
BLOCK x GROUP x SESSION 7 714.94 1 .1 6
AGE x GROUP x SESSION (1) 1 .0 0 0 .01
SUBJECT (BLOCK x GROUP) 16 2869.50
MODEL 47 8695.25 2 .10*
ERROR 16 1410.50
TOTAL 63 10105.75
* p < .1 0
** p < .05




V o c a liz e
Source Df SS F
BLOCK 7 295.94 2 .56*
AGE (1) 225 .00 13.61***
GROUP 1 60 .06 0 .60
BLOCK x GROUP 7 698.94 6.04***
AGE x GROUP (1) 3 6 .0 0 2 .18
SESSION 1 210.25 5 .06*
BLOCK x SESSION 7 290.75 2.28*
AGE x SESSION (1) 217 .56 11.94***
GROUP x SESSION 1 0 .2 5 0 .01
BLOCK x GROUP x SESSION 7 321.25 2 .52*
AGE x GROUP x  SESSION (1) 5 .06 0 .28
SUBJECT (BLOCK x GROUP) 16 264 .50 0 .91
MODEL 47 2141.94 2 .5 0
ERROR 16 291.50
TOTAL 63 2433.44
* p < .1 0
** p < . 05
*** p C .O l
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ANOVA Summary T ab le  
B ehav io r C ateg o ry : Walk
S ource Df SS F
BLOCK 7 3282.61 6.04***
AGE (1) 1251.39 16.11***
GROUP 1 1 .89 0 .02
BLOCK x GROUP 7 600.73 1 .1 0
AGE x GROUP (1) 172.27 2 .22
SESSION 1 62.02 1 .27
BLOCK x SESSION 7 343.11 2 .60*
AGE x SESSION (1) 11 .39 0 .6 0
GROUP x SESSION 1 8 .2 6 0 .1 9
BLOCK x GROUP x SESSION 7 306.36 2 .32*
AGE x GROUP x SESSION (1) 11.39 0 .6 0
SUBJECT (BLOCK x GROUP) 16 1242.75
MODEL 47 5847.73 6.60***
ERROR 16 301.75
TOTAL 63 6149.48
* p < .1 0
** p < . 05
*** p < .0 1
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Table o f Means and Standard D eviations
Behavior Category: Carry Object
Younger Age L evel
GROUP TWIN SINGLETON
S tandard S tandard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n  1 11.13 9 .64 8 .38 8 .9 0
S e ss io n  2 14 .13  9 .69 10.25 7 .03
GROUP
























S e ss io n  1 1 .5 0
S e ss io n  2 1 .13
Younger Age L evel 
TWIN
S tan d ard




S tandard  
Mean D e v ia tio n  
0 .63  0 .92
1 .2 5  1 .58
GROUP
Mean
S e ss io n  1 2 .13
Session  2 1 .50
O lder Age L evel 
TWIN
S tan d ard




S tandard  
Mean D e v ia tio n
1 .38  2 .13
2 .00  1.07
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T ab le  o f  Means and S tan d a rd  D e v ia tio n s  
Frown/Cry
Younger Age L evel
GROUP TWIN SINGLETON
S tandard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 1 .0 0 1 .69 1 .63 2 .4 5
S e ss io n 2 8 .0 0 10 .80 2 .0 0 2 .33
GROUP







S tan d ard






S tan d ard





Table o f Means and Standard D eviations
Behavior Category: Manipulate Object
Younger Age L evel
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 59.88 16 .66 46 .63 24.67
S e ss io n 2 58.13 13.38 54 .88 10 .95




D e v ia tio n Mean
S tan d ard
D e v ia tio n
S e ss io n  1 72.38 4 .8 4 61.63 10 .65
S e ss io n  2 69.50 6.02 58.88 9.05
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Table o f  Means and Standard D eviations
Behavior Category: Manipulate S e lf
GROUP
S e ss io n  1 




Younger Age L evel 
TWIN
S tan d ard  
D e v ia tio n  
6 .46
SINGLETON
S tandard  
Mean D e v ia tio n
3 .3 7  4 .53
1 .9 8 4 .38 4 .27
O lder Age L evel 
GROUP TWIN SINGLETON
Mean
S tan d ard
D e v ia tio n Mean
S tandard
D e v ia tio n
S e ss io n  1 4 .7 5 5 .12 5 .50 4 .9 6
S e ss io n  2 3 .5 0 3 .5 0 4 .7 5 2 .31
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Table o f Means and Standard D eviations
Behavior Category: Oral Contact With Object
Younger Age L evel
GROUP TWIN SINGLETON
S tan d a rd S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n  1 3 .6 2  6 .61 3 .2 5 4 .5 0
S e ss io n  2 5 .13  8 .9 8 2 .38 3 .7 0
GROUP







S tan d a rd






S tan d ard





Table o f Means and Standard D eviations
Behavior Category: Oral Contact With S e lf
GROUP
S e ss io n  1 




Younger Age L evel 
TWIN
S tan d ard  







S tan d ard




O lder Age L evel 
TWIN SINGLETON
S ession  1











S tan d ard





Table' o f  Means and Standard D eviations
Behavior Category: S it
Younger Age L evel
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 3 8 .0 0 22 .92 32 .13 22 .69
S e ss io n 2 4 4 .50 22 .86 31 .50 17 .3 0
GROUP







S tan d ard













T ab le  o f  Means and S tan d a rd  D e v ia tio n s  
Sm ile/L augh
Younger Age L evel
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 2.38 4 .4 0 1 .63 1 .6 0
S e ss io n 2 2 .5 0 4.14 1.63 2 .45
O lder Age L evel 
GROUP TWIN SINGLETON
S tan d ard  S tandard
Mean D e v ia tio n  Mean D e v ia tio n
Session  1 1 .75  1.68 2.38 2 .56
S ession  2 1 .75 1.58 4 .50  6.44
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Table o f Means and Standard D eviations
Behavior Category: Squat
Younger Age L evel
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 17 .75 13 .04 13 .5 0 10 .46
S e ss io n 2 16 .38 13 .71 23.38 • 14 .62
GROUP







S tan d ard






S tan d ard





Table o f  Means and Standard D eviations
Behavior Category: Stand
Younger Age L evel 
TWIN
S tan d ard  
Mean D e v ia tio n
28 .63  18 .12
27 .75  15 .36
GROUP
S e ss io n  1 
S e ss io n  2
GROUP
Mean
S e ss io n  1 5 .0 0
S ession  2 5.25
O lder Age L evel 
TWIN
S tan d ard




S tan d a rd  
Mean D e v ia tio n
40 .13  23 .84
3 2 .0 0  21 .36
SINGLETON
S tan d ard  
Mean D e v ia tio n




Table o f Means and Standard D eviations
Behavior Category: Walk
Younger Age L evel
GROUP TWIN SINGLETON
S tan d a rd S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 16 .50 12 .7 1 12 .00 10 .94
S ess io n 2 17 .75 11 .85 16 .38 9.83
GROUP







S tan d ard












Ta b le  o f  Means and S tan d a rd  D e v ia tio n s  
V e rb a liz e
Younger Age L evel
GROUP TWIN SINGLETON
S tan d ard S tan d ard
Mean D e v ia tio n Mean D e v ia tio n
S e ss io n 1 12 .25 10 .01 11.88 11.38
S e ss io n 2 9 .25 8 .3 9 16 .25 8 .6 5
GROUP







S tan d ard
















S e ss io n  1 10 .13
S e ss io n  2 3 .2 5
Younger Age L evel 
TWIN
S tan d ard  




S tan d ard  
Mean D e v ia tio n
10 .13  10 .25
2 .38  1 .92
GROUP
Mean
S e ss io n  1 4 .7 5
S ession  2 4.13
O lder Age L evel 
TWIN
S tan d ard




S tandard  
Mean D e v ia tio n
0 .63  0.74
1.38 2 .00
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